With ſeveral T 


tor le veral.y 


by 5 2g 
EY "8 


” 
o 


ES I's 


Conrteons Reader , 


Fa Uſe of this »ſ{rument, +: 
called the Jognt-Rule or 
T-tangular Quadrant, hath 

been rotinert; ; Capes to the 
Worldin Three ſeveral lmpreſſions. 
\ One by me in 166x , of about 
Eight Sheets of Paper, being now 
. diſpoſed of ; Another under 'the : + 
Name of the Semi-cercle on a > 
for , by Mr. John Templar of. Bras E 3 
brooke , of which ſort fome may. FE 
yet bead , of about Nine Sheers 
_ Athird' in 1674, oF F ds. two Sheel Kong 6 
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"of Paper , yet to be fold by me in 
E. FE Mzin0rtes and others, as by Mr. 
E * Fobn Sellers at the' Roy! Exe 
- Change and Hermitage Stairs, and 
by Mts. Wingfield in Cru hed Þry- 
ars , London called the Tre 1ngu- 
lax. Quadrant 5 : But, this laſt and 
beſt bein top bulkey and dear, is 
one aſe of the Printing of this, 
others being out of Print and hard 
*.to come by. ; 
In this” Ehave uſed - as. much 
x and brevit y as the mat- 
er will bear;- and as for the ma- 
_ ing of Sun Dials for which Iknow | | 
no. Inſirument more convenient | ! 
than-this fitted for thar purpole; | 
it is hete waolly neglected; re- | * 
- Falk more. Lines to expiain it | 
- well then this whole Book, and { 
- being done largely in the Traqngu- i - 
lar- nadrant , there is no PraQici- } 
ner In Dialling that knows the 
-ponvenieney thereof , but will. be 
Ws, to wy ng Book and Taf rs 
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Work-mens uſe,asCarpenters, Joyn- 
ers, Bricklayers, Painters, and Glaſi- 
ers, 9c. and the purchaſe thereof 
| caſy , wherein tFey may find many 

_uſeful Things to imploy their ſpare 
Hours in ,. whwh will not likely 


cauſe any repentance for loſs' of 


time; but being attained, may 
prove many times of good uſe to 
"them , and I hope may be well 


” 


- pleaſing to maay. \.. © 


The Appendixes may be bound 
up with ir , or ſold apart without 
it : One is for Suy/ors uſe, to find. 


Hour, Azimuth , and'the Variati- 
on of-the: Magnetical Needle. An- 


other for Gunners uſe, ſhewing the _ 
Uſe of a very convenicrit Gunners 
Rule, Another for Gaugers uſe, 


| And theRu/le being fitted toaThree- 


Legg'd Staff, with Index and Sights, - 


{ ſerves'well for a Sarveyor's uſe but 
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"To o the Reader. 
of theſe Additions more or leſs as 
you pleaſe. $0 forthe preſent I reſt 
and remain ready to ſerve you in 
well making thys or any other Ma- 
thematical Teſts $ment,at the Sphere 
\ rhe 
1584. 
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T0.THE OG nn, 
Carpenters Joynt-Rule! | 
T P. 
»- i He Deſcription, fol 
1 Of Inches and Foot Meaſuye, _ F 
6 Of Timber and Board Mieaſure ," | | 8 
| Of the Line, Numbers, and Pence, EOS * 
Of the Line t0 11 Radivuſſes, "If 
Multiplication by Numbers, . 17 

Divifh on by the Line, | . -. 8 8 

Of Mean Proportio wy reg "14 . 

Of the Rule of Three , | - : 29. » 
Of Redution,' | 22 

' | Ofebe Rule of Praftice, — 27 4 

Of Superficial or Board and Land dare, .3o _ 

Of Circles Elipfes , and other Fs, igures Supa ones, .Y 

Of the Square and Cube Rooe, b 

Of Ts aber Meaſure , E 

Square and Round, - 3 

For Meaſuring Brick work , 4 

| Mrdreducing andprice, + ” qþ 

And of Roofe,  - 2 

3 Of Simple Intereſt, - ] 

| Equationwof Payments, : 

Of Compound Intereſl, 


Of Annuities, 
Of the 30 andgqo Scales, _ > - 
| Of Lateral, and 7 Paralkl end Neareſt WF mers Cp 
E ON Of Of working Proportion bt the 30 Scales and Line of 
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Lines, and4Tored, and Compaſſ:s , 60: 
Of the 30 andqo Scales 'i in Evelth Roofs , 67 ÞÞ 
To find tbe Refters ; and Hips Length, and Angles, 

6 
To work it by N. Cones and Tangen' vp * 
Of che Quadrant ſide , 75 
To draw a Levelor a Perpendicular L Line, F) 
To find an Altitude , 28 
'To fand the Suns Theory, as riſing and place, &c: 79 
To find the Hour of the Dty particularly, . 80 
To find the Suns Azimuth , 82 
To find a Meridian Line, 84 
Th find the Latitude , 88 
To find the Hour in any Latitude , Wo 


To find the Suns Azimuth uns verfally three ways, 94. 
To do the like by the Nati al Verſed Sines, > FOS 


The Uſe of the Almanack, bk 107 
The Moons Ape and Tide, by III 
The Uſe of the Quadrat, and Shadows, '113 
To findan Altitude at one Stati on by the Quadrat 
_ © and Shadows, - 115 
"Tofind an inacceſſable Altitude, © 117 
To find a Breadth and Diſtance by Protrattion, 122 
The uſe of the Line of Sines , ER 123 


To find an) Chord, Tangent, or Secant to any Rading, 


125 
Ft » lay down any Sine, Tangent, or Secant to 2 Radi- 
#4 Ss, if wt © 26 


Hs the Natural Numbers of Natural Sines, 
> Tongentr, .or Segants, by the Artificial Line 
4s Ml Numbers, FONeds aud ER, © 128 | 
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' CARPEN 


PENTERS | 
TOYNTRULE ' 


Fitted with LINES 


Variouſly and Generally Uſeful 
| In Meaſuring 


, Magnitudes and Time. 1 
As in Arithmetick and Geometry, {| 
Superficial and Solid Meaſure, 


Brick-work and reducing it. 
The finding of Heights and Diftances, both  ; 
neer andfar off, the Hour, and Suns Azimuth, - 
perrictnny and generally for any Latitude... > 
Alſo the Uſes of the Glafiers,the Gaugers, = 
and Maſons Sliding Rules, many ways. 8 
Alſo the Uſe of a New Gunners Rule, with 
Lines to find arelgh; of Iron, Lead, or Stone © 
Shor. the weight of Powder, for more, true, or 
leſs forrified Guns, of Braſs, or Iron : With rhe <*/ 
Carteridges length and breadrh, convenienr. *©* 
The Uſe of the 30 and 40 Scales in Archi- © © 
reure great or ſmall, and rofind the length | \ ©: 
and Angles of Hips, Rafters, and Purloins, in + 
any kind of Roof, Square, Taper, or Beyelling © - 
at any pitch or perpendicular, IS 
Wirk the Uſe of a Box and Magnetical Needle : : 
to find the Hour ad Azimuth, eafily and generally y* Lo. 


with the Variation. of the Compaſs, Declination' of 
= Plains, and for Miners Uſe. | 
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Errata in the Joynt-Rule, 
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Page Error CorreQtion 
— WH — NOT PO 
6 2 d f 
6 16 add by foot meaſure enly 
T0 18 add 078 _ 
. To 28 add 9 
| $5 25 add Pen 
22 9 add 592 
22 10 add 474 
26 2 add Pence 
26 $ add the 
27 x3 225 read n25 
27 14 froſh : 
29 14 feet Inches 
30 8 Inches Feet . 
45 17 dele 58. 
5k 13 01476716 0476176 
59 2 1-0 
. 59 3 add Lines 
78 13 add Feet and 10d parts 
105 2 add the | 
115 2 373 375 
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To 0 Meaſure a Diftante to'a plc 


afar off. 


Er AE repreſent along Dlbapes,” not 
aproachable to be meaſured. | 
Ser up the Inſtrument atzA, and turnthe 
Sights onche Head Leg, to the Mark. a- 
far off at.E,. and jo that Line ſer up a 
Mark Too Feet or Yards from A as at ©; 
and (cre the Rule faſt there. 
-Lhenjemove the Index go degrees from 
AE toyard B, /viz, at "Y 'on- the looſe 
Piece,/and in that Line x00 Fooror Yards 
from ſet up another Mark as at B, | 
Tizn remove the Inſtrument ro:B, and 
| bs the:ſights on the Head-egro A; and 
mahk it faſt:there, then turnthe Index to 
E, ] Note exaQly the degrees cur,which 
| s Exarypleis788, the Angle at Bz 
Uh The Argle at A being 90, . the Angle 
aſt muſtbe11;52, the Complement. of 
8, t0.99;degrees. |. | » 
{2 I. Then firſt! by Numbers and Sines 
(Urtificial #: WW, 
| Asthe Sine of 27. F2 the Angle at E,istO 
00 01 Numbers the ſide A B, ſois the Sine 
pf 78.8, the Angle at B, to 476. 4 the Di- 
1. ſtance 


% 


© at X 
rnd] "FRY £ " w+ oy ” 


}  ftanceAE, ſoalſois theS. of go theAngle F 
- © at Ato 486 theſideBE. | 
_ 2. Or by the Natural Sines, and Lines, . 

_ and Thred, As — Sof 11.52 taken from © - 
downward(or from go intheAzimuth Line) 
ro= 2 1n the Line of Lines called xoo,now 
ſois the —Sine of78.8 from the ſame Sines, 
to = 476.4 on the Line of Lines, 

- Sos — Sine-go from the ſame Sines, to. 
= 486 on the Line of Lines, at 972, be» 
cauſe of calling 2 a xoo inthe firſt opera- 
con. EL, __ 

- 3» Or by the Line of Numbes only, 
meaſuring from C ina Line paralld toAB, 
as-toD, being in a right Line between B 
and Ez which in this Example is 7) Foot 
being meaſured exattly, then. na 

As 21 theD ference berween A} and 
CD, isto ico theſide AB, fois 166 the 
Diftance between A and C, to 474 the 
Meaſure from A toB ; ſois 102 the flea- 
ſure between B and D to g86 the Dildnce 
fromBtoE. __ 
Or by the Rule of Three,as 21 to fo\fo 
15 100t0476,4 AE, oras 21 tO Io, fs 

102, tonear 486, multiplying 102 by et. 1 

the product is z0200, which divided y 
271, quotes-485 andiicheExctent BE, ©| 
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"BENE re fenta l8ng Ditance no 
© to'be meafured. | 
Setu upthic [oftriment ar A;and't h # | 
Sghts onche  HeadTes, ta the Mit 4 - 4 
far -off-ar® 'and' 1n"that Line fer l b 
Too b & of Yaris fforh A asat: 
_ ſcrew the Dogs Pare: "M 
henreppovethe Index 90 ces fro 
No fc ard'B, viz; at' '& fare 00! - | i B 
Picce, andiq that Line too Foot or Yay is 
 Iffom Aſct'op.another Mark asat B. 
[| Thenremovethe Inftrume: roBy. | 
| dire@ the ſights'on the Head Leg a ant 
- | makeit faſt there, then'rurn the Hi ndexitg ©» 
 JE.and Note exattly the d Ns can '+/ 
Ji this Examp pleis2'8, 8: 
{then the Knpte at pdt Bri 
= at Emuſt be rx. (24. the Complen n 


1758, tb 
G no ant Si 
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AE, ſoalſo iorheS. of gore Angle | 
Arc 486 the fideBE. | 
© Or by the Natural Sines, and Lines, - 
red, As—Sof 11.52 taken from 0 
Fr faward( or from go intheAzimuth Line) 
h nin the Line of Lines called x 
gov che "Sine ot58.8 from the ſam Fines, | 
% >. Iz on the Line of Lines... | 
or 0s — Si © go from che ſame Sines, to to 
86 on theLine of Lines, at 972, bes » 
ate Fog: 2A 100 in the” TO; 


# 4d a 4 


| Or by Hay Line of Numbers only, 
: ha nr he ire tem toA 


ne:berween B 


| mg 


$f rene berween A B 4 
5 he ide AB, Mis 120'the 
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THE 


DESCRIPTION _ 
WE 3 7 NERO 
SOME USES 


.0 F A 
jOYNT-RU L E; 
Fitted with a *' NS [2 : 
THIRD PIECE, |, ; 
"To make it- an 


Equilateral Triangle, 


\ Sto the Form of i it, the Title is enough, 5 k 
; asto the Lines dſeribodrhereon richly < of 


's, bw 
: / - 1 [| * 
' WP 


is | Þ 1: A Libe of Inches and Foot Meaſure, | - 
14 d take Dimenſions; er the length, breadt 0 4 
| $ thickneſi ob __ hoo or Soll 4 


, þ ay. + Me; 
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% - *,'2, "The Linesof Timber and Board Mea: 
_ the , ſhewing thelength &f a Foot of Tim- 
KL ber at any ſquareneſs , or the ;Jrwgth of a 
Foot off Board at any breadth. - 


. The Line of Numbers, (with the Line | + 
of Pence and Farthings added to it,) to work 
any proportion in Arithmetick ; performed 

| by Multiplication and Divifion. 


4. A particular Line for Bricklayers uſe, 
joined to 1 Inches, ro ſhew the price of one 
Foot at any price'per Rod. 


5. A Line of Lanesor equal; Parts, i in 10 or 
12 Parts to 30, drawn from a Center, 


6. Another ofthe ſame length, in 19or 

.. 12 Parts to 4o, asnear it as may be, to be 
* ' uſed with Compaſſes gr by Inſpe&ion, in 
2 framing of Engliſh Rooffs. is 


: 2. A Line of Chords'oh 'the' other Leg, , 
and Points todivideaCircle into any numbe 
of Parts undes 20, for Polygons. 


F [| 8 All theſe Lines-are placed on one 6d D 


and on theinward and outward edges. 


1 | Orithe other fidea Lirie bf 185dbgree 
3 | Fe 4 Circle, on the moving. Leg and-loote 
2 Piece; drawn from a. convenient Center 6 

_/the head Leg, next the ourſide of them 

Leg antHaole Piece, | 10. New 


4 


a © 


_ 


p 4 » = 
-»S: « n 


| 611 one Common Litle; in which is the Center 


"4 tural Sines , fitted to the Limes of Hour and 
Azimuth on rhe movingLep, and called par- 
f ticular Scale for any one Larirude:; 


C 0 divided ints £9 Parts £5 for the Days of ths 
_ Moons evi Pe | ns. 


(3) : =» 
to. Nexrthat more inward a Lint of Shas 4 
dows for fading of Heights and Diſtances. ; 


1t. Next that en the Meving Leg, more 
inward 4 Calender of Months and Days. 


I:. Arid a Line to ſhew the Suns riglit 
Aſcenſions ; and Points to ſhew the Day when 
the Sun entersany whole Sign of the Zodiack. 


I F Oathe ſame Moving Leg , more in- 
ward, is a Line of Natural Sines, to ſhew 
both the Hour and Azimuth for any one par- 
ticular Latitude , for the Semidiurnal Ark of J 
the longeſt Day in that Latitude,and numbred' . 
as Azimuths below from © to 130 ; and as ] 
Hours above on the ſame Line. 


14. Laſtly,On the ſame ſide arid head Leg; 
is firft a Line of equal Parts ( or. Lines ) and T 
a Line of Natural Sines next to it, abutting q 
to the x $0 degrees firſt mentioned. | 

15. More outward 1s another Lineof Na- 


6 


16. Next to this is the -whols 12 Inches 


- * 4 - 
8 ee 2 SC - 


ape, - 


B z 17. Next 4 


1.246 


t7. Next to this is the ſame 12 aches | i 
parted into 2-4 Parts for 24. Hours. POE p 
' 18. Nextto this the ſame 12 Inches into | ? 
12 Parts for 12. Signs, or 12 Inches, and then || * 
each Inch into 30. Parts, -for every degree of [ 
the Signs, « or every. ſour minutes of Time } ; 
; | 
Theſe are the Lines which many times have | ' 
their Names ſet to th "4 Their Uſes ROOT, | 
© : "_ : | _ : 5 


C HB AF; tk 
The Uſe ef the Line o Inches or 


. Equal Parts. || , 

e 's 
- E Inches are hs Twelfth part- of Yo 
2, an Engliſh Foot, the Foot being jult - 


7 _ "onehalfof th: Rule, being open'd to a ſtrait 
 _ line, which is (or ſhoujd be) exaQly two 
| Foot: fromone end to the other. Every Inch 
25 parted inte -8 or 10parts, or 12 parts;''4 
any ofe- ſhall defire it.; rhe uſual way for 
Workmens uſe is into. $p 7 theg ever 
ſtroke 1s half a quarter. of an inch ; and. thi 
half inch is diſtinguiſhed from. ce 
-andthe half re from the quarter, bt 


FEE: 

 Tually done ; ſoalfois it diſtinguiſhed as plain 
as may be, "if the inch 1s divided into 10 or 
12 parts. Every inch is numbred with Arith» 
metical Figures from 1 to 1 2 at the Joynt, and 
from thence to-24 at the end ; and ſometimes 

with 1, 2,3, &c. in ſinaller figures, for a 

_ particular uſe as afterward. The uſe of theſe 
needs no DireCtion, 


;M Secondly ; Cloſe to theſe jathes on the 
firſt foot } 1s ſer the Line of Foot Meaſure, bee 
ing che ſame Foot divided into 10 parts firft, 

and then every of thoſe tenth parts into 10: 

more, being mall 100 parts ; whoſe uſe is 

1 to reduce Foot Meaſure ito inches , or inches 
r || to Foot Meafure , being the moſt accurate 
Þ way and eaſieſt in caſting up any Superficial 
4 Meaſure, _ the uſe, being the ſame as the 
#f inches; wiz. To take the dimenſions of any 

Hl Superficial or Solid Subſtance , in Feer and. 
: Hundred Parts. 


Alf by placing OY Inches and Foot Meas 
ſure together, at any priceper Square or Hun- 
dred Foot, counted 6n Foot Meaſure ; on 
the laches i 1s the exaCt price of one: Example, 

At $9, s. an OE ( or 100)what colt 17 


FY r inſt 50: on Foot Meaſure,is 6 och 
#nce , the price of 1, when an 100 
| B 3 | Again, 


x 
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A 

whatcoftan 100 4? Juſt againſt 5 inches-an 

a half, called 5 pence 7 net] 1s on the. 
Faqat Meaſure near 46 or 45 s. and 104. But 
far any price per 100 under 10 /. and above 
51. double the inches, by calling 1 2 inches 
24, inches,. and:double the foot meafure alſo, 
galling 10 at the joynt 101. and it ſupplies 
the defeQ': Example, Ar 81. 5 5.per 1000r 
ſquare , dew counted at $2 and; on Foot 
Meaſure ,- palt againſt it onthe inches is 9 }, . 
which being doubled is 19 d. 3f. for 1, But 
for above 101. per ſquare thus, Example, at 
721. 15 5.10. per {quare, what is the price . 


of 1 ? Set down 72 I. and by rnlperiop Bt | 


duce 155. 10 4. toa Decimal Fraftian, viz. Þ : 
792 » and ſer after 72,792, and double It, | 
which is 14, 5. 558 , which by inſpeCtion re- || | 
duced, is6 d. 3 f.very near ; On the con- | 


trary the price of 1 given, what coſt 1002 | 
Example, At 15 1.64. 2 f. per foot, call 15 5. 
1500, reduce 6 d 2 f. toa Decimal viz. 542, 
which ſet underit,in all x 5,542, whoſe half 1s 
77h. 145-24. 2. thevery nearpricecf a 

tquaxeat 15s. 64.2 f.per foot ort. 


7 Thirdly , On the other Leg, along. 
or near to the other Foot or Twelve Inches , 
15 ſerthe particular Line for Bricklayerguſe ; 
. * {(' OS 07: oof en. Nc BIS - 
thewing the price of one Foot of Brigk-work 
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at any price per Rod, or 272 Foot ! andthe 
_ contrary , at any 'price per Rod, to: find'the 
price of oneFoot of Brick-work at a Brick 
and * thick, "Example, At 5 I. perRod;counted 
at 5 Inches from the Joynr, onthe other Line 
in pricks 1s 4, pence 1 farthing and » thirds 
of +farthing.” tc; rh £269 
'- Again at7 [7 5. 6d. per rod), is 6 pence 
itt petiny afovt; and at 6 dia foot, counted 
on the pricked line at the ſtroke by 6, juſt a+ 
Sainſt on inches is'6 /;*16'5/ 64. per Rod, or 
27 2foot*, Whichisa Rod of Brick-work-at - 
one Brick and x half thick. 1-1 
| If the price per Rod beabovers /.per Rod, 
4 thendouble the inches that repreſent the price 
| in pounds, and'call 6 inches 12 pound, then 


* || every poitit 61 the other line next it, isa hal& 
_ | penny,and the 5 penceis then called 10 pence, 


» | is betore in foot meiftire. ' Example, At 147. 


"| 155. per Rod, one foot comes to 13d. which 
* | 15at6d. 2F, as figured. 
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"The je if the Lites of Timber 
Bord Meaſure, 


» | "PHE proper uſe of theſ& Lines,is to ſhew 
34 þ@Þ atany breadth of a board given, to find 


*J how much in lengrh makes one Foot of Super- 
; hicial Meaſure, ; B 4 And 
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x fi" A Line forTimber. Meaſure ſheweth 
"Hs tary number of Inches a piece of Timber 
e, how much in tk makes one 
| Foar of Timber.or Solid Meaſure. EE 


onthe Line of Board Meaſure, . "hich ſtands 


cloſeta the heginning 
from: thence! to the hd of the Rule forward, 


which is juſt 24 incþes, isthe length required 
LL —__ Foot ſuperficial ;, for 6 times 2.4, 


Fo. | 4 of one Foot Saperioul... 

FO Ar < inches band.” 4a for 9 
end forward, is the true. len th'to makes 
114425 before. ot 
3» near an 100 on Board Meaſure, to the one 
-_  edgeof the baard righta-cfofs rhe board, in 


then the other edge of the pool. ſhall thew 
on the Line of Board Meaſure , the: iychey 


'and Quarters that 'g0to) waky one ' Foot, © 
Superticial Mealtre, KS | 


© Example , "At6 hed broad, Yr Ge. r: | 
end of the Rule, and 


13 144,and 144 inches 1s the: rrue Area on col 
, On 


FI Yoard Meaſure, and from thence tothe Rules 
Foot Superficial Meaſure ; 'F Tor x9 times 9 = 


pee” 5 age CCRT TE EI HET 


Or if youapply the upper OR of the Rule | 


. *the; middle or. mean breadth of the board: 1 
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| . " 9)  - 2. —_ 
., Then: baving the truelength-of xFoot off WW? 
Board,, turnthat length. as many qimes as you F* 


can inthe length of that Board, and ſomany 


times a5 you repeat it , ' ſo many Foot per» 
ficial is Thar Board , or Glaſs,,. orthe. ike, 
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fro 
| ſine, ſeek 10 on the Line of Timber Meas 
ſure, Kd from thence to' the forward'end , 

where 363 1,15 the true length of 't Foot 
Solid, bein full t7 Inches and a ; Quarter; 

\ for46 tzwes-10 is 100, and 1 7 times that 1s 
L 1700, and 100 quarters and better i 13.2.8 
I Inches, in all 1 yy the'Cube inches « con- 
3 tained in one Solid Foot of Timber. 


--Biſe "When « piece of "Fumber i is under 8 
Inches #nd-a half Square”; then double the 
Inche&-ahd quarters Square. ' Example , Sup | 
poſta pieccof Timber be 5 Inches. Squate , 
5 doubled is'10/; thenſeek' 10 on i: Tn 
of Timber Meaſure, It fen k 
trom ro to rhe end ' the Rule , , 1sthe.t 
tength t ty make one F of Bpli d hee ; 


"Bit if the fide of the! Square beth ing gi , 

dotibldd; 15not the line of | Timber v9 

then double again , 'and then'J 6 rim\es Oh [5 

Rule, from that number to the end of the ? 
isthe true length of one Foot, Ex- 
£14 4 piece be birt 2 Inches and a Nr 

ter Squire > 2 Inches anda quarter q 

1s Yo Inches and a half;, & ogg cones 

on theRule ; therefore I double 4 lnches on 

2 half, and i it makes 9 Inches which comes | © 

onthe Rule; then 1 iy 16 times the extent 

from yi Timver Mrafute , to the' Rule, 


end, 


& ' 


7 hi EP 


| Cry: )\ 

end beyond 361, which is 21 Inches.and 
3 cight. parts ot. an Inch , makes 28 Foot 
4 Inches and f has true length to make one 
Foot Solid at 2 Inches and 4 Square. 


"The Uſe of rhe Table at the. beginning: 
end of the. Board and Timbper Meaſure, 16 
to ſupply thoſe Numbers that, 'Gawe not. on 
the Lines: As thus for Timber Meaſure, 
When a piece ef. Timber is one-Inch Square, 

. | you ought to have. 144 Foot 1n.. length t9- 
make one Foot ; at I Wn Val 6.Faot: 
long makes: one Foot of Timber; , but the 


_—_— 


> | laſt Rules in- ia #99; Bans Meaſure - 
ſupplics the want able ſufficiently ,; 

; | and in many caſes better than the ordigasy: 

" | Tables to every Inch. " 

f — _— . — _—_ — 

? | CHA F ISS: 

& | 7he Uſe of the Line of Numbers, and 


aj the Lines of Pence "and Time ant. 


" g Wc. 
d nexed.g9 AL. ..z, and.. os dw 
1 Thereon. 4 rin bipithr 


ez. THE Line of Numbers is only tho Table | 
e | Fd the ſeveral ranks of Figures in that Ta- 


ble, 


- 
| He 


— 


ks On) 


EN expreſ by the longeſt ſtrokes with fi-" 
ſer:to them, and longer ſtrokes drawn' 


between three lines to expreſs ' tenths of the, 
former Unirs/0n Integers; and the ſhorteſt '| V 
” ſtrokes to expreſs the hundred parts of .tche al 
feſt Integers ; and as for the thouſand parts. th 
they are uſually cſtimated* on” moſt Gedivity e 
WG Numbers ſet on portable Rules 


the addition of the Lngat any two 
Numbers together in one Be Si m, which Sun * 
found out-inthe Tables," ves the Increafe, 
ar 'Multiplication'of thoſt Numbers; ſo on. 
EINE, thelexrent| berweeht any two ſtrokes, 
ngany'two numbers , being Lid: 
Ck third Number increafing , ' gives the 
ſame Product or Multiplication, 


Pp 
p 
© And as inthe «prayed by by Logins & > 
0 


And in Divi the Logargthme of the 
Diviſor taken Can the Lo Chun of the. 


- Niyidend ,, , Ie mains the Log of the” 


Juotient r uired, 
FEED 
. So on the tDihes the extent birvven the - 
Divifor-and-1 laid the ſame way ,- decreaſing 
from the Div idend, reaches to the Quonent; t 


Y Merc) 
# h id os 3+ 


ee tc. oo W#{twuount 


In ufingof which Linas 7 the hardeft mat- : 
| "tor is to know bow'to read the- Lines;in their”, 
trug 
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trueand proper denominations; and for this 
purpoſe in the. Year 1656 ,; Epublithed a 
Foal Book of the \Line of, Numbers ,-: of 
which two or three Impreſſions are worn out; 
afterward to wit, in 1677 , I contrived 
thi Print annexed.to this Book , which in ſe- 
yeral Lines , all 'of: one kind elevenzimesre- 
peated , do hold forth the true. yalue of. any 
part thereof, beginning at 00001 and ending 
at 10,000000, fo that thereby. the trouble of 
Numeration is.made eafie and-ready to any 


one. 


"The Units, Tens, and Hundreds, in any 

Sum are diſtingwſhed by a long ftrake with 
a Figure ſet to it drawn between 4 lines, the 
Tens are drawn between 3lines:; 'and every 
5 Tenth longer than the other Tenths... . 


The Hundred Parts where 'they, be. ex- 
prefled, as between rand 2, on two Foot 
Rules,are cut between x linesonly,add every 

_ Fth cut ſomewhar longer than the reſt for'd1- 
ſtinQtion ſake;but between 2 and/4 every two 
tenths is only exprelt, and between 4 and 10 
every tenth and balf tenth 1s only -expreſt. . © 


_ 


| Laſtly The thouſandth part of any: Integ RY 
7 Rules. ; 199 Ve. 
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; This isrhe proper teading of the Line of * 

bers; when 10at the end repreſentsten 

z as on' the fifth line on the Paper 

- Print, andevery lin under the fifth omg 

by 19, as by the figures is appatent, and 

every lineabove the bfth is decreaſed by is ; 
as is expreſt by tlie figures alſo. 


| 5 MD COR tl 
| Note, That evety linc on the Paper PriatÞ| 1, 
being” bur-the fame thing eleven times re-|| 1 
peated ; you may work any Queſtion by « 
one Lineonly as well as by the eleven, but] {; 
thenthe increaſe or decreaſe of the places is| g 
not ſo certaitily expreſt but underſtood. 
As ins nſinſf the Logarithmes © X 
| Thee fogarithm of 20is  1,3010306| Y 
_ The Logarithm of 200 is . 2,3010300f ® 
The Logatithm of 3000 is $,3010300 3 
The Logat. of 20000 is | 443010306] ; 
- And ſo forwatd the Numbers ate the ſame þ 
Ons Fipure ; called the Chara: tl 
tick 5 which on the Print is expreſt by g 
fo many Lanes one mder atiother. Id 
1 


- 'Fhiis\wach at to Numeration, niore being. 
learned by' one hours fhewing with Practice 
than by ten howreRending. $i 
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| The Line of Money on the Rule, begins 
I 4f; Rrbing ti the Bk 1. eod ee 
| 24 pence, being 2.5. or one tenth of a Pound 

| Sterling, juſt at 10 onthe Lineof Numbers, 
and every penny being figured 1 cafte-to 
; 


|| read, 


| But on the Paper Print thoſe pence, far- 

things, and tens of farthings, Rlandin their 

tf true Decimal Places: Example , The true 

- | Decimal Fration to expreſs 104. 3Ff. is 

7 ©,0447916, but on the Paper Print you can 

Ly ſceonly 00448 , which will ſerve many or- 
8 | dinary Practice, | 


The Line of Time is only to. every Day , 

and every Day is expreſt to-20 Days;' and e- 

& | Very tenth Day to. 380, then every. Month 

© | enely to 5 Years , is plain enough for any 

10 | 19read; whoſe chief uſe is to ſhew the In- 

41 ifreft of 100.1; forany numberot Days,” or | 
., | 10kor 16 or 1 tenthofa Pound, ;'bemg 3 5. 

nef by.inſpection , and the Intereſt of any: 0+ 

a | ther. odd Sum by + 


Y'J gainſt'y Days found: in the fourth. Lane! of 
1 Numbers, inthe Line-of Pence, juſt under 
Jitis25. 214. 2 f. the Intereſbof 19d 1; for 
$| 9 Days. at 6-per: Cent. and in theLine:6f 
ez} Fence guſtovery, Days, 15:34 2f- j ior the 


Intereſt 


OY 


* "SP. wee Fa. bes 
. Rs AE *. : #9 
fy - ? - 
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WY 


JA ſt of 101. for 9 Days, andin the fexth 
Lane 7 Pence ur ra , I5the Intereſt of 2 s. 
9496, wit 1 f. 


CHAP. I V. 


of Multiplication , Dit 7 Re: 
ditt:on, Proportion, Rule of Thr ee 
and Prattice, by Lag Line of Pence. 
and Tame; 

""M To E manner of nodes the Line 7 being 

E: well known, asis largely worded 'in'the 

TriangularQuadranr, Chap.l. then for Mul= 

iplicationthe way pf operation by the Lane 

of Numbers 1s always thus : 


* ”S { + Theextent Goa: t to; cake Mukiplicator 4 4 
It [ a. with a. pair of Com on the Line 
© | ©: | of Numbers, being laid the.ſame way on! 
4 ; the ſame Lineof Numbers ; from the Muj3 
Wont (ſhall reach to the Product. Which 
#7 ProduQ ws expreſt by as many Figures as | Je 
FF :iqthe Mulriplicator and\Multplicand; an "© but 
; always of oneleſs when the reatck Mi 70 
of che Froductar a more * 


ITS: Er 
four Figures 'iri. the Produdt ; niuſt be"W- 
| juſted by- nultjplying the laſt Figures "by 


Example, By the Lines on the Printed 
| Paperpaſlted. EN | 


Let 125. be multiplied by 16. 'The ex« 
| tent from I onthe fourth Line to 16'on the 
© fifth Line nextSunder ir; ſhall? reach the 
e} fame way from 125 inthe 'fixth Line to _ -_ » 
2 | 1000 in the ſeventh Line, 'which'is exprelly _ 

| humbred 2000 the true Anſwer, containing .-. 2 
| bur four Figures , becauſe the rwo'firft FB ' 
© gures in 2000 is more than'tz; or T6, the. ,- .' © 
5 two firſt Figures: of the Maultiplicator alld-- + 
1 Multphcand. © At i 
F 7-0 
-,Again,' Let 498. be multiphed -by,853-, 
| The extent from 1 to 85 two Lines under 
one, ſhall reach from 498 to 42330; firſt 
ne *be Lines ſhew 42.300 plainly , bur the 
$0 'more, "is found by multiplying of the 
two lalt Figures by the Head or Pen. .. '_ 


mo 


| The fameWork by one Line is done.as'  .- 
44 fruly ; andif your Eine be large more' true, 3 
© but your Reaſon muſt-guide you as to the” 
—_ ®umber of places, together with the Rule 
al core expreſt , and you may won it any - 
Way , either backward or forwards , ſtill ob- 3 
= s C Ne ſerving. : a 
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| ” the fi £ from 1 ' 
mn eral in all or Re Ope- 
rations by the Line of Numbers. 


Diviſion by the Line f Number 


exo of 2 pair of Conia og 
the Divifor. t9.1 , . being laid the ſame way 
the Diridendyreaches to the 


written times under - the Divie 
Uo $ late Fw. the Pen, and the re- 
mining Frachen , is always 2 Decimal 
raftion, andisreduecd to the Vulgar Fra- 
on, by ſetting rhe ſame extent the con- 
trary way from the Decimal Frattion, 2 gives 
HeFulgar Fradion. 5 ES 
= Example, . 
- . cn. 595 Gallons , how many y Beer Barrels 
6. - Thee extent from 36 1o 1 \beinghig che ſame 
way fromg 1 gives 1 16B Beer Barrels , and 
| _ the Deciding Conover is.5 2,7: , then at 
ſame” extent, laid the contrary way From 
+ *- "+527 gives 19'Gallons over, the. true Vul- 
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of as. many Figures as the Divi- 
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WE Ns tound. out ic by Airiding by. tha . 
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* FRE LT, ons 311 

Again itay rand 5 Le aike pareed 5: 
'| hong. Girne-Men and :a yy oats x5 
þ Thy Ee! tk 5 


The extent from 5.5 to 1 , "ſhall reach he 
geder fondo. 5 ie 45.64 heng4-5; 7d. 
x f.4 ore Mans hare, tor ive: times 4: 64:38. 
23-20," eb gddhe alba oft added, 
rhakes Z5-5 2.4 ——— 5,5 9. 10e" 
firſt Surn to be parted; or; the 1exyent | : 

| F576 3 fhall:ireach from: rhigs, and 1074/5, 
32 parts; then right _ 3 > camted: on 
Numbers is 7d. 2 f.3 of = Fore s One - 

Fl ——— SR... 


Of Mean Proportions. | 


I "Mead Proportions are of Thitce Carts v : y | - 
Sr ivbmaticat', Geomeirical 5...and Mufioes = 


| | "Mnvhituriead: isthe baſtars of: the two "i 
F  Extrcane Numbers added rogather: Thus , : 
| 21 the half Sum of 2:4.) and 48 added, is. © 7 
' *Mean Proportion. = --awtnmace 14: A 
and-18 the two Extreans. . KY 


| "Tho Guimerrical Adin Propietids, _ 
Square Roor of the ProduR; - of the Wa; 
Eye by the other. Thus; 


" 


. 4 "af -- p38 7 OR 
\ $ 


eGomricl Mean Tweca 25 , and: 14. 
2%7, | Hei hd Bover e Root ofii 250 
Pr Sao 14 wultiplied?.| © 
rtf found by Ag, Line of Numbers /, ta : 
the true middle berween the rwo mnt. | qt 

x 51: 1 W ' © 
"The! Muſical Meon ach found. »Avche? 4 
Abdmaicdl Mido 'to oneExtredm wi foi1 19 w 
Zdther Extream;, ' to the Mufitel. Aldean, | fe 
Thug the exenrfromng. 5), the halfSumof | ( 
and'1 4; 2to'5: one; Extreani 41 reaches; | g 
from©t4' ob yormring gar. ,-1t027.959the, | 2 

Aya 2 F {1.8 135(t? FOIER 


'1 


n+ "of th Rule 2 ak | "Af 


The Rule of \Tbree j 18 only: Geometrical T 
prtion , between four or more Numbers, Þ 
dor die" ntinued; As thus for Ex- je 
oof? "The=Space"on: the\Line ; of. Nums. 
bers between x wy 8, divided into Three _ 
parts will berhds-5 I 8. ;ncreafung.g1s.or Þ is 
rar decreaſing: ' For, Ione) Yard coſt] T 
2's.» fonr Y aids wall cot $'s. Qs if 8+, pays: Þ fi 
6x four Yards then. s. -millogarIs ons: 


'Yard. | YI FD OW 5ttt þ 1604 | 


E--. x” VERT LPR PR 
z $444; ' ſo'1s 29s ie" 59; which'by, ha! 
IF Fein wroughrthus; I. 
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Prg 


*Oc thus i in'Þ 


C 9 wi 


R 'C IT ft 
by I2 the ſecond ,”" the Product is 228, 
| hich Hvided"by-$&Arſt Term, the 
þ one F 2h 5 r1 he fourth Pro r t10n re- 


| a 7981 Traale 1 f If! 1 A 
«\f\ oY * <OfL1< 0 my F 11.2 C1 2 


+ * £5 


þ 
4 
MY chird-toiths founh, Thustheexterit = 
118 to 12. reaches the ems frojm i 
225.50 (or 2$and a A : 


i |: Theithieficarein the 'Rle of Theet ( by 
As the Ben eſpecially )is, to order- the*Ferms 
Þ aright , by conſidering whether the! fourth 
FI Term required ſhould be more or leſs, for 
s {vhen; more, : abeDFTerF KK, Rh yh 


- Jlcls the Diviſoris more,” '<" v& oath 2 
ot TEE ITS Fe $5 67k. & 

p.1 ltr Baw That theterm off 

3 is always the thirs Term, ! and: 'the* oe 
FJ Term of the lame Denomination always the | 
$4} firſt, then-thereniaibing Term is the ſecond, 
:, | and the required'Term the fourth;- 'rhen al- 


| by the Lins; . the (extent from the firlt 
_ Fo the ſecond , reaches the ſame way, from 

$3 oO third to ſhe dog at in WY Exemples | 
2 Wort an & 0; Shs HL 


oi K.E3-5.%, 
baggy 


I wand 
SLICED, PuborT ary” 
; * 99! | Of Beds, 4 


"3 3 5 


: «1 


CE to his VE, 
ſo i is ahr'y other Denominator to the 1nquiredf 
Numerator,. and the--contrary; ' : Example | 
Jn;59% Ment. chew: many Pounds ? | 


St f (7: [ | p ys 
__ 


— 


% ak bee 20, the Shilliogs'ia 1 
: ound to. 1 y thall reach the fame way: froth 
592 to 29 6. 6,being'29 /, 125; 


\gaipin 4.3 Ell how | many Yards? / 
F O46 Hs | Gi is ea hr 'rhe Ell 
ASQ 44 ka 


10 

| i; Noe, That ReduBiont 
| one by Inſj pection = the ln 
5 Meaſure. 
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| KY 2 the Rik ended Prathes; 
"Ire [Vhjoi m0 ber ubea, the. Rady a "Tin 


eFreyiarede 5,1 - 63995 
SOLU $2 fie +083 F, 
or this purpoſe on i the Paper Printi TH 
"ed*che Line of Pence and Farthings , beid 
"the Veramal F ractionpol One Pound Ste rlin 
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(or Twenty Shillings) and the ſame Eine 
is added to the Line of Numbers: oh the Rule, | 
'totwoRadiufſes, as prey 28 ap be 
in that length, -and the ufes'of them in brief 

Ir of may be rhus: « 1, 


% 


il 1. Ar any price per L00, What coft 1(or 
| the contrary) at any price for. x - what coſt 


, I eſo ? c. 
þ CES | 
oft For any Price per1o00 under Y+..count thus, 


, Seek the price per 10@0n. the Line of Pence, 
and one hundredth part thereof is the exact 


/ 


Example, At 2 d. 2 [,p& hundred, - the 
price of oneis 2. and hundred parts of one 
Penny in hundred parts , or. one tenth of; a 1 
Farthing.' For looking on. the Print for 2d, _# 
2f.the price of one hundred , on the Line” 

_ -nextabove it 1s the priceof 10 ,:. viz. One 

Farthing , and on the next Line is 08E tenth 

of a Farthing the exact Anſwer, 


v4 ny 


- r1 Again «Af 7 4d. f- per I.50glsin the Lime 
- - nextoverit-2 Farthingsfor 10, and in the. | 
next Line above. 93 tenths ofa Farthig for 

- 1; Which is 759 parts of one Penny '1n a » 1 
2.2000 parts. ; | Re 
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(Book, this Rule is - general- at any price / 
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Js: is the content in Statute-Acres to the oy 
| tent in Cuſtomary Acres , at twice —_— 


* | the Compaſſes PEAS 


7. To find cut by what Scale 2 Field ; is 
he plotted , meaſure the Field by any Scale as | 
"*] near 2s you can eſtimate , and nate the 
F ys | 


: Then the middle. berween | the _ laſt 
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Inches (of a Globe) fo 1s the Segments half 
Altitude, twicerepeated , to the near folid | 
Contentin Inches. 'Þ 3 


24 As1 to i Globes Clontugionicn, fo | F 
| lsthe Segments Altitude to the Segments Su- 
| Fey Content of the round part, 


b..1 25. As the Gauge Point 18.95 for Ale, + 
be. or 17.15 for Wine Gallons, to the Globes |. 

Diameter in Inches, ſo is 2 third parts of the | | 
Diameter in Inches, "to verde” wha in like } 


F thallons 6 to the Gaupe Point —_ 


F 
> - 


” » @& % + & 4 


—_ +34 wk 


I 


CHAP. VII. 


1 The Uſe of the Line of Numbers in 
| meaſuring Bricklayers Work; *_ 


I. A S1 to the length in Feet of any 
| Foundation, fo is the breadth 'in 
) ; F cert tO the Superficial Content in F NOTRE C 


F Secondly s As I to the Superficial Feet, ſo 
| s thedepthin Feet , te the ſolid Content: in 
«ORD "> q-..299 
| : | 


Thirdly , As 27 the ſolid Feet contained 

| in 1 Yard (or Load) to 1.,-- fo is the ſolid 

1 Content in. Feet, to the Content in- ſolid 
Yards or Loads, +. fxÞ 


- 2+. Or thus at two Operations, As9 tothe 
length-in Feet, ſoisthe breadth in Feet';/ro 
\ the Contentin Superficial Yards: Then, : p! 


w e 


ka 


As 2 Foot the depth of one Yard; 'to the 
| Contentin ſuperficial Yards, ſois the depth 
| iÞFeqt, tothe contentin Solid Yards. -” | 


—— hs 


C44) 
, 3- Note , That 272 Foot, 3Inches i is 1 
4 Rod of Brick-work, -at._ 14. Lachesq Þ 
# and a half thick, and the Center REM for it, J- 
t 3s AtT. Fo 


1zB 


Lil 
«| bal 


g EE EP #7? + 


And all ache thickveſles are to be. reduced 
6a brick and half thick, and the Cenen | 
for alother thucknbſſes are. thus found :* 6: 


Arhglf. aBrick apy) wi us dn Britk at- ” cir 
yo atlz zi twaand a halfat 25, whreg 
Bricksggj@15t0. ti the Centerfort Brick, 
ſo is1 the Center ny a Brick and a halfthick, 
tn 32blt/Cofiter;for dhalFa Brick ,, or t6' 075 
thergemeDfortwo:Bricks , or to 6theCerh 


ter for two Bricks and half, or to of the 
Center for three Bricks, and ſo for any othet 
thicknelqas forigiBrithd thick the tktent from 
5, 34 :tbe!Cenrer fdri-z Briek) (hall reachf} 
bhefamie way foam tithe Centet for 6ne Brick 

and a halt, to 03 the Center foe. hve Bricks| 


2:1144 he extent. $ecwthe: ConterÞoint fot 
. @N onhickneſd cocthe lenpthi of wy Wall 
---- ſhal-radeh che Ale way from the breadth bf 
P the Wall to the Solid Content in "ORs ref 
J Soced 76m Brie ind! x half thick! 3] 
cigad TULALIN TIES 2 

5. Thelewieit fromg forxbiree he 
chick to 1,2,4,5,6,7, or 8 Rack Bricks th ack 


IG ce = 
WLL M o 


OI AS | ants ESE 


"« 52). | 
[villreduce any Sum from any Number of 
ef half Bricks: thick, to- three! balf Bricks rHgck 
ir, | (Which 48 anc Brick. and a[half) this 292.w 
Foot: at-5 half Bricks thick, COPS 
Brick anda half thacks .- 35% 


+ 


= TOIT 4 


6. The extent from 2724, to 1 ſhall 
reach-the ſame wayofrom any Niuvhber/of 
Feet, toitheRods, andChriers,.apdcDe- 
mals. over ; and the ſame 'cxtent lidiithe 
contrany/! way from rhe Decimal oven; vh+4 
duces them to Feer. Thus in 54.86 Feet is 
19 Rod one quarter and 46 Foot. 


+8. 


7. The extent from 2725 « the Number of 
Ke in one Rod, to the price of one Rod,” 
ſhall reach the ſame way fromthe whole 
Number of Feer , rothe whole pride.” Ex- 


ample , "$486 Foor :a 5h.55. Mr Rod, will 


WE }0y7 L F #11 d. Lf. 

Oc jarieg caſt vp whe: the even Rodband 
Oar $15, came. tD., . the ſame- exrent; Many; 
L7U 6 Fro ths price of 272 Foet 4, "will gjR; 
the exact Anſwer. what, ahe adg: remgining;: 
Feet comes to , which added to the price of 


the,Rogpand rs ran apret 

prog. roguired.. - rod 10/hrne}/, 
a1. IO ..t7 b/ TC Et-P0'0L nd The. 
TAS OS $35 gs # Ys 24 1 O21 
SY 


\ 


EC a8. op 


8.2 


_ "de 


HF 


=> 


- 
_ 
$4 -— = 
+ RED, x» Rc ..& 


Pe * ww 
4 _- +” . 
- : ” 4 q 


by [/ 
«44. 


: 1 "ITE ps of - F 
OS. att rt + £0, $4 
*-< 2% ' FT" + 
a. 4 X 3 S« F | 
+ W WW 
- i 6 AG 
. 
z 


IK The extent Grad os 66, to the waa 
fo Roof ; ſhdllreach the Game __ from 
the'length bt rhe farneRoof, tothe Squares|ſ an 
and Feet ever , for both ſides of the Roof' iT 
vs flat and half far 245 al Ic 


Which Rule ſerves bothfor che Natpenter |, 
for his Rooffing , and for the Brick-layer for | 
Tiling-, due Conlideration being had in 
_ the Dimenſions for mers & them. , {ox 


bot -'F ' # at 'f / , 
a. -Fary. + 


me 


CHAFIX. 


The Uſe of the Line FL: pple : te 
Hand colnpontd Intereſt. 


i. He extent Gocen 100, tothe latereſt ; 
due for 1001. in one Year,ſhall reach 

the ſame way from any other Sum- to his" 
proportional Intereſt in one Years time”; thus” 
as xooto6, Gy w x0. Te. 52" 08 


E—.- = 5-3 &6" 4 


- Fs? Months, _— thus , It 6 be it 

Months or one Year , then 5 is 10' Menthis; ! 

:18 $ Months, 2.5 is7 Months, &c.. leſs F 

n1 Year, ſoalſo 7 is 14. Months , T2is | 
"$0 Months 


mn” Uo ww on. | 


© 74 | ( 47 J , 5 " b, ye 
124 Months or 2 Year, 18 is 36 Months. 
jor 3 Year, &c. ; 


| Then thns; for finding -the Intereſt of 
© any Sum any Number of Months, ſuppoſe 

R wd Months, the half ef I5 18 7.5, then as 
iooto 75 , foisany ether Sum, as ſup- 
poſe 45 7. to his Intereft in t 5 Months , wiz; 
ry 2/75, 64. 4. 


_. 3- ForDays, by the Printed Paper; the 
Fextent from 100 ro any Number of Days 
"there expreſt , ſhall reach, the ſame way 
; | from any other Sum , to the Intereſtthere> 
otin ſo many Days , as ſuppoſe 15 1. for 
go days at 6 per Cent. theextentfrom 100 
J'o godays , ſhall reach the ſame way. from 
{154 togs. 5d. 1 far. near the exatt In- 
Ffereſt of r5 }. in go days. | REF hs 


_ Otherwiſe ( by or ) . without the Paper 
Printthus, as 365 to to therate of Intereſt, 
4liois the Number of days toa foirth , being 
'$*be Intereſt of 100 1. in ſo many;days ; then 
4445 700 to that fourth, ſo is the Sum pro« 
4 pounded to the Intereftdue for that Sum , 

.."] ſo many days. WES bs SE 


| | 4 For principal, and increaſe, pe 
$ fent worth, thus: Note 106 1s the agg” 


ng 


d c 4 " nd, . 4 "TY +4 8 
$eld VE Sea - DADE et 
” b * - . F "— - > 
as bh '% — ; - N 
| "18 
: : 1 
3 


| ad ptibcipalii in one Year at 6 per Cent, h'11 
s 2 Year, 1181s 2 Year, thusevery Teanth|- 
is 2 Months, andevery half Tenth on thef. 
Ein6'count for 1 Month. Exaniple', Whatl 
5 the! increvfe of © prefent worh of 1251 | 
mn40 Moprky ,-the "half of 45 4s o\ ww 
whack add. 100, 1s /LO: theritheextent fro ml. 

199 to: 1'20;;. the: principal and increaſe. of 
100d.in 4oMonths ſhall reach the fame way 
increaſing from 125 /. to 150 the increaſe inf 
40: Months ; and the fame extenr laid: thi 
eonriaty way" decreafing from' 125 privd 
x04, 1:45; the prefent worth being due 44 ? 
OIKE to-come. WE g-] 


235 


© 5. of end of: Pepin, : in bris 


-— 


"As the Sum of the Geoff ks to pi 
preſently , tothe Sum of the paymentsto be 
in time; fois 1 24th Number, frog 
which raking x00 remainsthe Intereft of 1 
Foe the time tine "fought , which: Intereſt divide 
MP LaNOATS; the” en Þ $ the” ' Ati 
a DW DL 45:43! 
- Eecmpli! ; 
7 ot to be due at a Yau wad; 

preſent | worth is 207/./115. 6d. el ; 
296 tO 160&Zfoi5 2:20, ro2.69 4; 11 5, B& 
| Burie (N6uld be paid at'5 5 4: per uy " 


gy > Py 


_ TOA _ —_— «4 ap a ts Py 
. * , hes hee > 7 Ons >». "PE , _ 5.7 a 
: AS $otr. —_— [4 = ke * 
- _—_ < 
CC ( g p' 


[when ſhould it be paid at once, to be equal 
by | Perymeen Devgor and Creditor e Jay 


#7 $$; 
Rl F for- 3 
, As \. be _* 6 "_ to 1 02 
+ "Ceo for 12 6 4 
/the preſent 3/2 
1 ſois5 51. to worths l of Months. 
he - NE IS 


46 f The Saris 3 ark 14 of all the preſent worhs 


Then 25212 1. 14. the Sumof the preſent 
y worths to .2.2.0 the Sum. of, the. Payments at 
Jt '55 > per Quarter , ſo.is I to 103-70,from 
"{ which raking t 00 reſt 03.70; then the extent 
Iſl from 0001643810 1, alircach from 0370 
be to 225 the true Number of days to ay 
IM the 2207. at once: for the Intereſt of 220 
{in 225 days'comes to 8. 5:5. 


[ | 


Of Compound Intereſt. Te | a 


J . 6. Any Sum: of Money ,put- out Fu any 

of time at any: rate of. Intereſt, to, receive at 
the Expiration of rhe. time Colnpotag 
of Intereſt, -to find the increaſe. and principal, a 

1 lay. thus , for years only. 
| E - 


As 


© iy 


Ge), 


M0 3; trio ao 

a 10's to "oy pribeipil-ndGreveatt if 
1001. in one Year, ſo is yhe Suth propound- 

td to the principal and increaf$ ivone Year + 
at once repeariagnt the Compaſſes , in two 
Years at twice, 1n. thres Years ar, ace, Oe, 


« 


Example, What; 15 FR rack and prin- 
cipal .of 36t. I of s, at the. end;of Years at 
'6 per Cent. ound Intereſh,; The extent! 
from 100 CLAP: bang four times repeated, I} - 
increafing from 361. 10-5. ſhallreach to 4.61, 
4» the + _ increaſes 4n 4 Years tine I] 


ALS per Cont WP ll | 


YN oth e Lathe Ac fb Ge 0 Yep eiedÞ} 

AG Lid bY decreafing , | "teatt reath ro! +6 
1 ;. the" preſent 15.24 -of 561. To F, 

+ tlic gi ant ar theend dP4. Yeary' to 


"f\t3 z 7 
ad * ' ; 
a - 49433ot , 19 TH fy 4 5A - #5 a 


wt $4 


| el Note at x BET 1s A 4 Mkthe, k by = 
1s for 6 Months - 191 5 for 2 Moths , Gf, | 


As before, "oP 


ba : Ftot erfoth inns TIE | Ws 
* Be 6A propottnided*; mike 
uſe Tg ale o equ att equaPt6'the I Ralf 
dius of the FO: FI Niab: 1 "then fro NÞ ! 
this Table computdthe Logritiimes of che fr 
cars. 


Th 


dts 


(51) 


Num 


$ 
4 
1 5 
& 
4 
114 


(4s ar, > days 
| 


ndJobg2? 
2 
2100029786 
0027713 
0002464.2 


1-5 
' 


Top. EINE 


00013857 


— 


ears, the Months and Days in one Sum, and 
" eXtent taken from that. Scale , and _ 
Vin calng or decrining 
Fama on the Lieio 
e increaſe or preleft worth required.” 


from the Sum 


bers, i{hall give 


onadotta 
0042.17 64, 
00632646 
00843528 
01054411 


Log.. Nears Te. _ 
| 


badeandd 
05061173) 


I 

2, | 
95791759; 3 
10122346 


12652032) 5 


06041571 
004.8498 
00055431 
©0062 360 


pancg2Þ1 


on 
01476716 
01687057 
oi897993 


02108822 


— 


15183539) 6 
I7714h05j 7 
20244692 ; 
22775279) 9 
2530586 5865| x0) 


122 =D ox 
| 


$3j 0075215 


eee dens . cn 


02319704 


odlerta6eren 1 


— 


$p0083141 


ns 


02530586 


hay | 


pneruÞes 


E 2 


| 


Wh Kong » Tf 54,4. 105. be put ont for. 
$* Year: ;8 Monris'and 11 Days ,. 'Whar 
| al piticreaſ or preſent worth? 


> 4 
4 « . 
* ++ 


'. 
g 

$ y h 
_—_— *% 
a 

© : ow” 

- - . p 4s 

« py * 4 I as x 
4 K Ladd tt X Tc WY Y , 


The Log. of 1 Tw: is 253058651 
The Ldg. of '/6 Years is 2518351900 
The Log. of 8 Months is ' 01687057! 
The Log. of 10:Days is oo06g92$1 
The Log. of 8 Days is " V68554Y 


J2 
The Sum of the. Log. 4230119) e 
, 
' Being the Lotwichane of. 16 Year, } 
Months, and 18 Days. | ; 
Then: this extent. 423011 raken fron p 
the Scale of equal parts, and laid increaſing 
from -541.-19 5. gives 144 1. 45.-for thi 
principat and increaſe in 16Years, 8 Monrhy c 
and 18 'Days. | 1” 
Ocif the ſame extent be laid dere -fo 
the contrary way., it will reach! to: 20] 2 
1244. -the-preſent worth of 541.10 5, -dueij m 
16: Years; -$ Months/, _ +6Dapere ro coll 
wu ;2 Cent, 3 
4 
-8. To ind the Increnloor ad wl 
Annuities,  **t 
5 Za 


F oſt, F ind as Sum oF: Money. ir] 
whole Intereſt yearly, is equal tothe)F 
Oy PEne ry, or "wi = | 


Fa 
. 


| | T7 


\ | Then by the laſt Rule find he increaſe 
651" the time propounded, and from thar 
19 190m take the hrſt found principal, and 
570 remainder is the increaſe required, 

8: . Example, 

It If an Annuity of 101. per An. to continue 
2:1 Years, what tis the increaſe at 21 Years 2 
Fj<d , or the preſent worth ro buy it to gain br 
'Uat6 per Cent? | 


Firſt ſay, As 6 to 100, fois 10 ro FN 
4 666 for a principal, -whoſe Intereſt is 10. 
of ger An. 


Then the Logarithme m 1 Year at 6 w__ ..: 
uf Cent. multiplied by-21 is 5314232, which I 
Þ} taken from .the Line of equal'parts, and 
laid increaling from 166.666,gives 566666 
af- for the principal and increaſe of Arrears in 
& 21 Years, from which taking 166. 666'r re= 


4 mains 400 the increaſe. 


/ 


Or the ſame extent laid decreaſing from 
| 400, gives 117 . 12 5. the preſent worth'of 
' 10]. per An. for 21 Years, to gain ar 61. 
| per Cent.. for other Rates make other Tables 
{' . of Logatithmes. 


E2 CHAP. 


GY © 3% A 
ms Uſe of che.zo oandgo d ge, nab, 


'T He Scale of 30 15 11 Inches 3 quarters w 

(or more or Jels) divided equally 1 into 30 
 Fopx, and eyery of -thoſe Feet jnta 10. or 
, 12, parts,, for Decimals , or Inches, © © | N 


"The Scale to 30 is drawn on both Legg: 
(to. ſe Sector wiſe) from the Center. 1 he 
mid le of the Head, and may be uled as a! 
general, Scale in ArchiteRure, 'The 4a: y 
Scale: 1 13 $a 1 in lengnhto.1 oY and nexi 0 14; bY 


- Ja Goal Draughts ter every. : Foo 7 Cores 
ſents Model, then every. Inch: 1s: ive Mzi-\4 


| nutes:” 


$4 th 


: In I Draughes Fi whale "IAA to, od 
may nfonn 3 Models, -then every: Foor | 
$6 Minutes , | and every. lach Kalf: a Mi-J. | 


Q 
nute, . 'Y fm T3345 '} Sw 
. WEE £5 


+ -* js F i 
£449 1 
"* 1 OO 
»  * * x 4 on Po 
x ff FEY 


+8 


3% >. 
bee": 


7 % 
x —> * = 
«3 BY "x 
” _ » 4; ” jp + . 
EE% Y F gp > + : % $x ww 
. / Aa ww 4 — % xl . i 
. : & =", © 
, # *% Rags x ; / = ” ( = 
, WEE . > -þ Ind 
& > 
4 1» 
; o 
. : o 4 
jy 's 


# -/4 


Or). 


- 


half a Model yi, then-every Foot is one: Mi+ 
nute, and every Inch one 1 2.1 part of a 
Minute: : oy MOR! ! Eg WH db 
: | Ab 

| In uſing ole the 30 Soalen, or. __ ſuch 
| like a SeQtor z - four Terms for brevity ſake 
are rn thuexplauted y/ g _ Chara 
on | 


6 3 £ Gs Parallel are Diſtance 
| oy D. and Commuting: 5; TSTING | 


| thereof to any Feet and Jnches.,.. Degree Ty 
Y Minute ofa Degree on one c Line only. ths 

OY fe Pacalletor= z 18-any Extbbe AP TrER 
* | croſs from a Line on one Leg, to: the! fame 
| Line and Mark on the other Leg, as from 


15 Foot on'one Leg to. x5 Foot orithe other 


* adreR Scales. +? > © 16,5416 hpi 
1 £IG.-: 361 


4. Netealfo., Thatan: alli Parallel, Fxs 


"4 *tthe Head, in which LanerbeBrafs Cente+ 
"NY Fs out, as ati5, which Line is ſame- 
"2 FT ESE, E 4, - - wa 


Y ft : p P 

f by #4 . 

_ ag ” 
ny 


4 FY great: Dranghts Er! DE Foot be | 


Ss | - Lateral-or-—, 13 an y.-Diſtance or; Bgeene 
| taken along any Line , the beginning 


Jrcats you; muſt ſt the Compads .Points -in' 
E | Fon F z-only. which runs tothe Cemer 


g 4 
- T2. 
pa 


mn f & n o FA 
n % Ks. I FP Z a EZ». 
p v 1" FIKL,. SC % RO 4 4 
= EY p, > ts Þ 
Ws 7 
* 


; (36) 
time common to T'wo Lines, as Sines and 


Lines , of Sines and Tangents { , and''thete- | 
fore 1 Is it called the Common Line. - | of 


4. Neareſt Diſtance (in ſhort written thug 
N. D.) is the Neareſt Diſtance from any Point | pat 
in-one Line to- another Line, or to thel we 
'Fhred pulled ſtrait in finding the Hour or Sc: 
Azimuth, which is found or diſcovered: by in 
keeping one Point fixed in the given Point, I din 
and turning the other Foot about toward he 
Line or. Thred 'till ir will but juſt-touch , 
as 1Bwere cleave it in ſunder. | Jah 


210: r.. Any Line given, and-called any an 
Number ot'pares,' to addto-it, or take from th 
it, any pr an proportion. | oc 


Example , Lets Inches be called 15 F6ot 
and] wonid have 10, or 20 Foor, to. the 
fame Proportion. : "ex 
fit 5000 
©331 Take$ Inches bem your Compalley] ; 
and make it a = Parellel-in 15and 15," on 
the 30 Scales , then the = extent between 

107ahd 107 ſhallrbe I o-Faor ,::partof-th the « i 
a5 :Footi, and:the = extent 'berween:: 
and:Zd ; ſhall be>wo: Foor, deingmor tha nl_- 
a dara The 147 1s nt a0Y [ 


4 * wy O'% a 24 PF # » Lp { Pg 
, & 4 1 « ' = , ? + ; A 
o 


by WF. . 
: 
* - <4 
4 
0 


(57) 


-| 2. Todividea Line 1 into any Namber of / 
\| of Parts. 


s| Take the given Line between your Com- 
x | paſſes, and make it'a =1n the parts you 
eIwould have it divided into, on the* go 
IX Scales: then the = extent'between's and 1 
yin the Common Line exaCly taken, ſhall 
, | divide the Line into the parts required. - 


Ir Example, Let 6 lathe be a Line to be 
| divided into 9 parts, take 6 Inches between 
[your Compaſſes; makeita *= extent ing, 
y.1and in'the Common Line of the 30 Scales, 
m{then take out = 1 and 1 from ho ſame 3o 
"Scales, and it _ divide the Line. into: 9/ 
| parts. 
ot | 
hel Or if you waks the Line given , Or 
"AFextent in 27, Which 1s 3 timesg9 , ax 
- take our = } inſtead of = 1, and that ſhall 
s 4] do it better, Aon 
3. Tolay down,or draw a Line to DS 
« 6 Number of Feet and Inches required, * 


Yule the Nuber! given from any Goals of : j 

{3 Jer and that ſhall be a Lane ſ6'1 res _ 

ora thar Scale. 540 
ut 


h F 5 

b. . 
5 
FE | 


7 % OY tandes: +. de} 1 : 2a ds " C 
3 x F IA FEE Ti 
» x C 
%* 


+ Daya the Scale you, uſe. be too, greats or 

» You may uſe the 30 Scales Þas 
Ret Example , Suppoſe I would havef tir 
4 Inohes, repreſent, 39, Far, Fl Joches | inc 
beryeen, your . Compaſlcs ,.-and :niake: it a 
.=4ah 39and 30, andrhen the zoe wil 
apy 


Jour Arkge MISIEY = . an 

| cri 

+ Ay. 2 Linn Being to nd their pro: a 
ps one to another. T 
ANETTY T 


"Take the Line 7 wok (Mbcoroy yout 

* Compalles and lay. them. laterally, from rhe 
Center-on. the, 99 or 46 Scales, and. the L 
Numbers 1 Trl which they. ſhalltexminate, ſhall th 
he their propprtipn One'to. angther. 25:50 [* 


But if the one Line be called by any cer- 
_ tain quinher of parts ; then do thus, [1 


T Eadools x a Line of 5 Inches long be: Cri 
called 10 Foot, then Ne ſhall I hs «Ling | 
of $ Inches? 


Make. 5 Inches 2. —=in ey LO Ws | 


take 8 des between your Compaſles- » and. 


Carry SEPT: + Lill-rhe | Compaſs, Point 
ſay inlike garts ,on both Leggs.in the © 
mon n Line , Which will only be Fry # ''S je qu 
- 163}. 


$ 


a 


\ ka | 
"Hp 
' 2 WALL © 
. ) \ _ 
7 " by 
'  » ? 4 
\ by ? 
6,” 4 of oy 
ad 0 L a »* LI 
Ti 
; $3 4 ol; s.* 
Pc 


- > x & er ke. ; 
gd: " . 7 


4 therefore ffs F Tl 5a and $ are in 
proportion as 14 to 16. F 


| 5. Anytwogiven, to fad' third.in con-"" 
| tinual Geometrical Proportiontg them, either 
increafing of decreafing. © * 


1 

if Lay both Lines laterally on both Fenn! 

| and Note where they end , and when you n- 
creaſe take the greateſt — Line and make it 
a=in theterms of the leaſt, then the = 
'Ferms of the greateſt , gives the — third” 
Term, incontinual Propt tion Geometrical. 


"Bur if you would decreaſe | , "then fit the, 
x6) Lateral lefier Term in the = greater Term, 
rh then the = Terms of the leſſer Term ſhalt 
give a Lateral leffer Term in Proportion re 
quired. "SIA 


4 


As by the Ling of Numbers thus, The 
JExtent from 2 to 4 reaches the ſame way in- 
hat acaling from 4to 8. 


ne: 


- Or contrary, decreaſing 1 the Extent from 
IN 4 reaches' the ſame way trom + to 7”, *, 


"| . By. he 30. Scales, a3 — .2t0 = + ſo 18— 
os 4t= 8, or' hens. as —: $10= 4, 
mal bi 4/to = 2, the third Proportion re 
EY (Ont 6. To 


| 60 ) 


6. To find amean Proportion Geometri-. | 
cal between! two Lines or Numbers. 


Of the two Numbers find the "OR by 
Addition, and the halt Sum, the Difference 
between them , and the halt Difference , by 
Subſtrattion. : 


: * 
> JI mRmS* oe Mie - aa. | an.  * 


Then open the 20 Scales to a | Righr An- | : 
gle , by making — 20a=1n 12 and16 J- 
on the Common Lane, 


Then taking the — half Sum between your | | 
Compaſſes, and ſet one Point in the half; 
Difference onthe 30 Scale,and extending the | | 
other ' Point'=ly roward the other 30 Scale, 
and in the Common Line it ſhall give the: 
mean Proportion Geometrical required. | 


OO —T_ 


Example, Let a long Square have his 
Gdes the one'12 Inches , and the other 9, 
what is'the fide of a Square equal to that. 
long Square , .or the Square Root af 108, 
wich, 159 times 12.; the ReCtangle or. Pro 
dud of "1.2 > multiplied by 9. 


pF added makes 21 for : FY Sup 
whoſe half Sum 13107, then 9 iu & 
from 12 remains 3 for a Difference, 
half Difference | 15 


' 


(61) 
Then the 3o Scales being Square, or 
| at Right Angles, take — 10 2 between your 
Fo Compaſles , ſet one Pointin 1 *, the half 
e | Difference, then extending the other Point to 
y the other 39 Scale in the Common Line, ' it 
| gives 10 Foot, 4 Inches, 4, the Geome- 


4rical mean Proportion required: By the 
,. | Line of Numbers the exact middle between 


61.12 andg is10.393. 


7. Tothree Numbers given to Gd A fourth 
ir | in Geometrical OO nn or the Rule of Three 
it Died. | 
5. *. I. IntheRule of Three there three Terta 
"7 | Fon, and a fourth required. 


2. The fourth Term is in proportion” tb 
is the third , as the ſecond 1 50 the rſt. 


al 23. Of thethree Para thatof Demand ig 
\ | alwaysthe third Term, and the other of the 
| fame denomination is the hrft , WY the r= 
mainin g Term is the ſecond. 


4- If the Terms propounded be of various 
{poor , then they ought to be re- 
oh. - that is, the third and firſt to 'one 

3 Þ* Denomination , and the ſecond and we 


@ 


AY 


.to the ſame Degomanation 5 as low 2s you $i 
..Ccan, 


} 


Se TT whetder your hind Teri | 


"ho more. or les, if more ,. then muil- | 


the third term by the greater. of the two. 
ning Terms , anddivide by the leſs. 
Dh leſs be required, multiply. the third . by 


ſt remai ning Term , and divide by the! 
22k 


we By. the Line of Numbers the werk is. 
thus , The extent from the firſt Terms. to. 
the ſecond , ſhall reach the ſame way from 
the. third Tera to'the fourrh, | 4; 97-.T 


'» 


- But by the Line of Lines « or equal Darts; Ws, 


Ty will ſometimes want. a. lefler Scale to 


gint the work, which. is ſupplied by [darts \ 


| bling your Scale *, 4 calling IO, 20; 20, 


#9, Oe 26A ling 0 £09k 42x00} Gre. 


"Exonple, i w Qunots. colt x "Is wha 
FR 39 Ounces coſt? _ 


+ £ 4 


- - C V 
ox 


: ; s I" ae x £5 OD» Se Sth oy wrt Ns b: 4 _” 
J "* Pt Aa IBF 4 | 
24 hn ; 08 Uh. : , 
"- i ” % = 
þ 4 by Fl 
(£723) L 


A; am 4G 'callig-2d 2:160. 
Tv zz. As FT OH ee M "0 
$9s—- 204tron the: fiatle Scale! ' 
To= $4 theAnſfwer;,>' 


L | 
3 Or thus { Tod Low. femalſ Seal 
by chang-#/ _G- me 
"Þ ing che So 18 = ſecond 2 IE 
| Terms. ror Wing; 23 0n the jomeSeue 
"'Or again, As ſecond L, __Y 76; 
$ is =third 39, to— fourth which” 
0 13». 
Po orbe bit Anſwer Slatcraly pivaa! on 
8 pho Scale. oo —_— ahi PH 
o- þ HO poor ie _ 
+»Ox: byoths fourthRetl before, Barwl ad 'e4 
ang the 2. 5.to 24 4. four WAYS. AproR” ul 


\ 1A £6/Ounees te == 2.4. Pekes's fo 
— ZO Oances Ts: 0 2 &) 


$15 Th gs: 20 fo = 16, {6 is =1gVHes 
W [i w— Pence the Anſier: "7 + 3994 04 TE 


i. bas 152 I 
| 3: As— 24to = 16, ſois = El Ounces _— 
4 why Pence , is Vaſhte: " 1.5 

4 oz Eat 0! e gnol radon! 1 
I ESR 16 to =20, fois — A, to 


"heb Fe 
« G 'H a 
7% v 
 B=" wer. . WS 
"p 7 hus | 
. Py. wo 
*% 0 . 
4 


k « SR, i PW Ve OE k 
& - ry y 4 5 j Q 6 ” P 
» o wy 
po 
4. p 
- 


Thus you ſee that the Queſtion may be 
wrought four ways , with two Anfwers Lai 
-terally, and two Parallelly ; as you pleaſe, 
and by due Confideration you may fee the 
reaſon of ir. | 


| i;. 


—_ 


8. To Meaſure any Superlicies by the f 
30 Scales. | 


Ar any Inches load. to find how many} j 
Inches 1 1n Teagth makes 1 Foot. 


* Take — 12, he ita=in the breadd " 
given, then take out = 1 2 , .and mealureiY} = 
— 7 from the Center, and it ſhall reach tj « 


: 2e thelengt ONPOTe to make one Foot Super FE 
#70 + fr 
OY At 9 ids broad as. — I 
to=9, lois= 12 to—16. 1) --.Þ % 
th 
7 The.breadrh ivenin Inchesandtheleng | 
ED ok: ,T0 al Superficial Content i «i, 
Feet and lnches. 
| a] 


"Hemp le, At 9 Inches broad, and x ;5.Faf 
wow! long , to Gs the Content, - } 


| Take: +<x i Foot 2 niches; make' it a 
- =3ni 1 ; "then take out-=;9, Ty ie ſhall 
give —11 Foot 5 Inches the __ 


| Content. 


= £44, a7. 


7 ' To Meaſure Titnber of Solid - Ma” 
ie re, by the 30. Scales. 


| Example; 'Ar 8 EW Square! to (find how 
much in length makes'I Foot ?. | 03 103 


') Take— 8 make ta= in 12, then rake 
but = $and'it gives —5 7, then again as 
—12to=7,*, ſo is=r2 to — 27lnch® 
es the length, ro make 1 Foot of Timber. 
Here you muſt uſe aleſs Scale t to ke 12 


from. 


But if the Piece is not Square, find*the 
Square equal by the Stxrh'Uſe , .or work" it 
thus : Example, At 8 Inches thick s and 14, 
Hithes broad, 


"= | 914th 

Bo <= 12'; $9 i8'=14. to 9/2 1 

aFourth, Again, as — 12 to.= 9:2 tls 

y Fs Fourth 5 Sois=1210=15, Fe MI] 
2 | hong tg' & iff 7 74 TRot: PO" ( 

X- th ix 


$774 +4 1 4 #349 *,t 4 -73J 


ans wr T9N-B A. = po &A -'S E FO The Yo 
ay myo A at 


- ' ® * 
DW «Of »s . © $ ——_ 3 ” < 
v» 4 oo KIEL. _ Now Py #H» s #-% 
b . oy w ® $4 


Cds LR IC, 
by * 2 A, [/ \ 
. , ; ”» 
5 


i The breadchand thigkneſs iren: ial 
Inches bo ate ng Feet , to find the 


» 
-4 -_ 


"OREY At 8.Inches chick, and {ache 
es, bead; and & Faat lang, . 


AS— $8 to = : 12.5 ſois ="14 to 9,5 


_Againgas—— 9 +3Q == 32, fo 1s=x8 the 
length to 14- oy gp the ſolid, Content ig 


Feet. 


: 


ble "of the 
RE Tagki in Feet, ho 


As 4 


"4 {of 


+a 'I1% 4 
hagih6o 35 A Fourth. | 


"15 Mt=1t, fois = Dir 


fide of the Dock to 14. Foot the "ſoles 
Fi Tinker Meade: 


',. = pd the Rafior 5 Hier 
give fog oy; with 


ps out- 


\ 


2 ] i £ v-" « 


-: Bxaigle.: Lev abe-by wth of che Erin: 
ox railing Piece. be! detrandh AY 
diculas, 13 Feot6 Inches; | 


L : D046 4732: vTyetay F\ #59 Þ 4-2 6 OE 13-4 


£ ' Open the Rule, or rather the two. 
common Lines of the.3©- Scales to <-j 


Q 


q Angle, "7 by-makiog: 7:2 & =im I'z 
| 216 LES > 5 
n 


For the WY 


gue 


nei oopLawy: 30: ” h 
ee. the. Angle dos ae 
2761 517 . Fart 


wy. 


AG etleliden 7201 one L,&pyt6 x3,6 
oti:thaqothieb:,: withd Commons Tife't:and? 
- a Bevel applied to theRule {olaid, ſandieach) OY 
20 Fcale es the Angles at Foot and ro Ws | 
Poſt. >«l: T3031, 10 76911! £1 
$4 & © | [Neadef Diflance.”" af | 
< Ab Gabria = ut er EPI one | .. 
—_ of the Framwts rhe-Hip* Raſter ſer |, 


Y. 2 urs place omiheyrother Corhien, | 4 

f 214) ©3 fOq } 18935. | 
Gognrjhe Hips 46hgrhion-the D Sees * 

Rare rn rants 1d ws | 


| paſſernakbh:(nlonbRoakric the (ode! F 
« the Frame', and cloſethe 30! me nll the Þ 
otheb(BdGt roichaothe Hips lehgtts mk. 
Cixrinan Lineof rhcothr 3 39Saule?! 
2.4 ns" 7s , 2RKIC.C 
5 "Theithe3 oStdles bein ol, theNa | 
eſt 'Diltance err. of the. Frame 
2:4:Egor;:counted.on! bne'35 -Scaleto the 
Common: Line: on: 'the art 30'Scale'is 
 295Fpgrithe:Neareſt Diſtance r i fron 
'the ciefiepot theFrame: tothe ER 
fer UP. - F © 06% 
Haps "Oren tn 
-Lably:;: Takes aur 
au5-7 Foo fromorhe- ay 
= 1n: half the Neareſt Diſt 


4 en £& © =. ; 
= papaya ng £ 


© F2Y "OR; 
— WS 4 
» — &. 2 T- ; 226 AW 


e 
4 
| 


' [ g1ves T'1x 6 Jeprees Atho quan 


y 
1 pegs at fs, OUT. 39 of fs 


6). 


1s FU 30 26s ſet"rd rhe P 
of: th bak of etl ep! ; art of8e 
9 OI 20T1 ix 3 Q 4.1! 07 911 01.3 * Tj {i9 291852 
i- Here you uſe-the hatfDiopving? 
| the whole exceeds 38theTehgth bf the 
br the:1whole-: ho Beeles2s therwilg bf 
| ibe whale eDiigonal whale ND 
£3E9 Wt Src [s10g5/0 ry 1221 IE. 
Td Lad gee quaindiycbl Wit: nple” 
" good pr man rh take'the+=" xrent' 
15 and 15 onthe 30 Scales: pe a 
on the Line of Chard, Feit thi e Ce 


We ty 


14 iovo4 2 > 7g. 95i3 brig Dt 
$6.2 /Talfad: FE# Wod/Hir | 
kB Fiatnes.Þ bb flutn LUO Fit 
! f91g2/Pub the l bas 193T 
,:2: Yehalwrild >Scales ORE, : 
| fores then intra yan = 
| date go See, ndkbod paylint ip 


ſbi Hike kigh efticml bn 
eh gnol 33 01 avs -of 


mY fon ni == 2bem Isnoghd — alt 


«Foul Shat-we? lil 
x [Bevel us 48d 


7 : : £67 2, "_ A þ EM $ < iy < o I , & « 4 4 "2-4 
cs ES Yb 2" 7 hs as 
* | 
: , 
% 
j 


=» 'o find the,; Y *-4 nc Gaia, od. 


agth 
on n the Ruler tothe Atgle of the Framg' 


r >the 0ne' being more tha 
quar Blip | Sikng andthe other leſſ F 
te = 5 neem ng 4 / 


(7s) 


The Rafrers Length and Perpendi- 
nl ular for Squafe Frames, and true Pitch, or 
London Roof , -are found by InſpeQion 
thus : 


Seek the breadthof the F1 kts on the 4.9 
| Scales, and juſt: oo o of 'the goScales, 
1s the Rafters lepgt red. 


Then ſedle be Refier | Jagh on the 40 
[' Scales , and'right figijaſt on. the 30 Scales 
| is the perpenGicul Ferguiees. nd ) 


A A if the Length of the. Refier and 
Toys ns ons oe 


(5) 
” " Bo mM. : 
"oy <p> vl RafterT6p- 4t.50 *: . 
0 OI l Foot 10% | | 
1035qial Rh) k ha. (48. 
[' m. 
> AA Top: Fr 35 
C OC RN 3 38 Hoey | ———— "ETAL. 4 FIT" © . aol 


&T | Hiſſmce 12-1 6 


CA 2nt 110.7 F138 
FREIE KY Top Thire35a T. "Wh 
| ; SIN | —— 7124 54 
36 * Outhdedngle 116.12 
3 us: \ BAY QUE WEED. LIY1 4" n 
Fa "Note, "That che Anfile'ar Foot atid Top | 
—_—- is the ſame i in all Square Frames , bur rhe'l 
Links vary according to the breadth of þ 
WF TL Jae, and having this 'Tablerfbt a | ; þi 
Js < ſe of 2b Foot wide, you niap:fut it Þ\ 
EE :: kiCany Length by the: Line of Numbers 
Ez 8; —9 a; 2h9! Ys EE | £3 ® 
2  — - pe - £0 | 


wh; 
«© 


” 
\ 7 0" 


FD to Ry fois Ts to Iz the R | vo 9 
' ſois 11.18 to $.9 5 the Perpendicular, fo 
18 to L440 the Hip, ' fois 14, 1450l 12-3 4 


- 


_ 


Si 


be half Diagonal So is Ap tol 3 39 the 
{Neareſt Diltagce. - by op 


For the 4agles i in. ears Mo by Sine 
ol Tongrnt, and Numbers. tmio3 ff nal 
es 

. As 1F the Rafters ms on CIeE 8 | 
I's b the Sine of go, ſo is 10 the half Width 


1» Numbers:,.,to 41-59, t b5; Ang] Angle. arnthe 
op; the ſame ER xinks ſhall. reach # 
ion 12.18 the Perpendicular , to the Sine F. 
p4* b9 the Angie FW nol 20” 
121 >i Cl. hog 
” 2. Apata ; As. 8 che1Þ 
In on in, 4s to the Hye HERS 
41, 2$1the Perpenfi a8 hee Tao, & on 


þ | = _ __ eÞ-ke on: Bo oy 1 


Fall rea oM.. SID 12gona 
; Numbers, cf 51.38 on 75A Line ON 


Yogi ar che Boon of the Hip Reiter! A. > ; 
YaabSs fromthe 


3 | IF 1907 SD + . 
q. The Extent on; Numbers 
þ Bias orner to the op-__ 


jeveſt Diſtance | 


þ FLY <8 ©. | ards Ar 
Foot ;;, and from half wee 
i 


Deel 
bf both 5:0 | 


"Th. 


 Orelſethus "6 the NumbersindTatigenn] 
'The Extent on Numbers from the Perpen _ 
diculat Altitude '1 1.18 to 18.0 the Hi! 
Length counted on Nitwahert, ſhall reach th 
fame way fromthe Tangent of45 hho» | 6. 
ro the Tangeas of 58.14. F- 


© To work this by the yo Sas and T4 *] 
$edts chus : 


As— Tangentol 45, rot'r.r8 6m 11 


go Scales , fois = 18 the Hips Length, oj 
= TfL has: | -.e 


\ Note, "Tis Live of CH6tds'> » Like [i 


ral woo calling the Chord $6, 
| + 9b of Chords, theSinev? of 
| kd the Chor rothe Sintof go. | 


4. Alfs) tha tte of Chor ferves to-f | 
the Rule to any Angle, or being. ſer to h 4 
Witt Angleteſtndethut, thas+ - 11 


err znfike a6 Id jſt - 1 
, they that Extent laid frthm the' Cer 


NES Teepe lf 


it TT 
Þo, andthe Reſto ety. y "If ; 


—x T — 32K 


| rote i x age Xt. 


Eras of the Q:iad ant 3th | 
' "Tr ihe Rule r090 die og Þ ot wy 
10's Pai, Ne _ al le s on the 


2.00. oy 
Few! "_ 


Lo wh ok ys 
"and 2 Braſs pF che Ph F- D 
F T! nches lob , to make! Ho ok. Inches Ar then the 


&< mh CORave 08 fe to Day wap gendy og 


A, If = rechrod 0 hogs Vice, wi vol 
. put. into. 
inde. Ends 
& | - then when, are 
ulled hs. then is the-Rule, 
a Angle of 60 degrees. But 
ſ piece go put 1d, U then y you 
19 60. m__ t bus with 


Y Take 


>. 7 "i" 


bd +» W 


*3S 44 ITY We. as. th AT” T PEN F > _—_ rm " 
a -» , A be > *£, . 4 ” 
. 16 ( 


Take the — Lateral Extent from the 
Rechtying Point (being a Peintin-the-meet- | _; 
ing or croſling of the Lines on the Head fo; Fa 

| nearto, or upon the BralsRevix in the head) I 
to the Cent? on He A Th » Where 


the Thred is faſtened., Reed the Ft Ex-' 
wt Sad 'Exte BER, Retti- 


the C 
ras Epcot Commr Ln $5 
th re keep that Pojn ples the CE DE | 


nd the C6 Exteht 
Rule tAPthe hg P6igi 


Wh ts = , Holl'y 


; 215; 10 
2313-01917 , dat of lt 


"2 ER OO ==: Fe 


OJ of $1 
Ys 07 Perf ST PATREeuit { voy U oe 4 
en be or the Ti 
Thr wes 


neapy Boardoft' 
Pthe' Phited dts dr 
theſtroke ut 6029 on ils 


x 4 12 | : ' | 

ay oonchid AA PlanSr Be Y Je on 
ref by thy/agatevery "4 whe he &} ; 
to play always on 60.0, y '& 
PX 4 


677'Y 


py FA lb Frag platiE ine ON 6 WH g 
Y. or fipri ! r & ſtrait and paralle * 

v| Rite Fe W ll, i hogR ſorhe body t6,ho ho 

& one endof i; cap '> f- movin 'M 

'{ ro the Rule,” 'and' All ie Planner to, I Pr. 
| on 60.0, then that Line Bk by the uſe 


firſt laid ſhall be A Horizontal Line (or; a true - 
4 Level Line) 


£ 
— — — Wt y V | wy. 3 
ye } # 'F 4% +> V. 


AS la i a_ Popoidicals" + an 0 Fo 
wile: , 07,9, 71) if ny V2 be prighr*# 


not, COTS 


"Habg T Plummer on he ole, of i .**" 
Thing) ' chenapply the Head Leg; ; to. Py ! 
Walt of Poſt'to be'ſer upright, Sig” if eo F 
Thred play: right over the Rettly: ying Boy 

or Stroke at'9©'th the Degress's on the Th 
then 15 the Plane or Poſt upriphr. : and, if 
you dravwa Eine: ilbng Hh © dead Leg of. 
theRuleiHhall be dperpenicalar Life, - +, 


4. To fd: tn dbitade ;fo rhe Line Ly P 
pre. 95 GON COY (hoes 


Firſt; " tis Rule _ TO Hh of 6oD6. 
4 rec s by Uſothe' eFirſt; and fa en 4 50S 
Met ko'the dof the Three.” +456 


'f 
| Et " - & 3+ | : dev e0 Tc | 
»# Frigets $.o,ucdt'y + 'Y Ly | _ 134 


: $2 
, "7 # 
pF" 
2 K 
ts 4 
en - K 
9 
, wy * 
« a! 
wiz Y 


Ix 


J Los, es a + x - Y 
wg '/ p 
Y D » 


mh 3p oi ct ” 
EC FLY 7 
Lia 4400. BP 3 6 | _ 
! 1 q 37. , : » 
1D FR h 
1 f \rs 
: - & J * . " " -. 


"Note, Tie f the Sun or TV you look, 

at below, viz. under 3o Degrees, then to. 

look alengibe qvoving Legis mo copvenis | 

ene 5, REIN NY cquar from 69.9 on the © 
moving Le g towar 30 at thi Head. E 


i oct if the {LL 


4, alopg + of Fo 


)« 3nd endungat ga 43h &-4 

"Nr allo, \ Thargberings the Sins Als 

rude, when it HI beams Bp 
m4 | g througha ar aw _ , 1n the ends | 

- ole Piece ,'\will caſt a br 

oppoſite vs Iv the Head , jp Rutiorl 

want of ſights,and'to lean'y Art or Hr d 
| ugpiaſt { {ame ſtead rings will help, Toa to, 

the more _exa4t And Notes Thas, 

a eavy Plummet. mh ove than wa | 

hgh one) which ite e Thred ftrar , ; 


an 


"(> 


and move rQ the eaſt Variation more flex: 
ly. For Note, That the mqre exaQtly 
yay figd the Altitude, the tryer ſhall you find 
rs or the Suns Azimuth , '* Vhat- 
ever depends thereupon. 


of 
&]! 
he 


, 5. Tofind the Suns Riſing , Setting , De- 
| Uination or ffue Place, 89 ; _ . 


of .. Open the Rule to 66 Degrees ; by pur- 
-'Þ ting in the looſe Piece , or by the meeung of 
\} the Hour Line on the looſe Piece and Head , 
'} or as before by Compaſſes. Then draw the 
'8 Thred in. the Center ftrair, and lay ir over 
- | the day ofthe Month, then mn the” E508 of 
0 Degrees is ſhewerh the Suns Declinayion , y 
4 counting from, 600 08 the movin ne lo 
the ſmaller Figure ſhew ; if the "4 
laidover, _—_ day of the Month falls on 
the right þ hand of 60.0., then the Suns De-" 
linatian is 554i but if it falls on the 
[ft hand of 69.0, the Peclinztion is Sourh- 
| ala - according to the tire of the 
car, 


Alfoin the Hour Line, itſheweth the Suns 
4 yn cqunt the Morning TOweR z Or 
N Ld cqunt in the. Afternoog 
 Hours;;: alſo in. the Line, of tha Suns pla ny 
thew 5 cape nj and in, the Lis ok | 
Tedh : | Rig 2 


— = __—_— = * F .* Y —_— TX 

-» kd ww za DB,qJ 
- , *s I. [ « a "I  - w-& es, 9 IF. S: ; . 

. ES 4 e _ » > C4 : : £ g - | *Z 4 uh IN , 


andy the 'Thredto the” Day oft 


T to ) 
Right t be MEnfion” Ris Right Aſcenſion. If you 
have thoſe Lines' under The Moiirhs'; -or the” 


'n 
7 


inning of every Sign on , of every whole'] &} 


Hoir of ipht A cencion . among or 'over. 
the Months , asit is ſometimes placed in nar-" 
TOW Rules for want.of.more room, then you: 
niay count every day,, from that beginning 


for a Degree of the SUNS plate : "OF 


every Day from, the laſt whole Hour, 
for tour Rk of Time i in the Suns Ri oht 


ENT 


13'S 3 +4 34% .4 6 


"OM STD Pe 


= the Tenth of Hug /#, the *Thred wal 
Uratt , and laid-oyer the Tenth. of Auguſt ig! 
the Line of Deg Trees, cuts 12 EOS and} 
Tofinges of North Declinarichyalfo inthe 
ur. Lize it cots 56 for the Sutrs Riſing, | 
or 7.04. Minutes or his Setting”, ' the Suns 


| place that Day is in 28 Degrees, of 0. Leo, 


and tis Ri he Aſcenſion is' near ro Hours, 
counting from March the rorb,as theMomths'f 
fo proceed. © © 3 ie3, 


6 To fnd the Hour of the Dep. 
' Set rhe Rulsts 65 o Degrees, Ri fin the 
Sig true Altitude, then' with Pon inpaſls | 
take it fromthe? ticular Scale wie. tudes, 
onrh';, - 


þ PET : 


and. 


(8%) 


andſo keep it, then carrying one Point of «0 
the Compaſſes along in, the Hour Line, till 
the other Point being rurned abour, will bur 
{| juſt rouch the Thred art the Nezieſt. Di- 

| ftance, then the Compaſs Pain hixed 1 1n the 
1 | Hour Line, ſhall ſhew the Hour and Minute 
7 | required , counting cory ro. the. Time 
r FFithe Day. EY "I 


if , Suppoſe, on the bY: gs Auguſt tþ the Sane 2. a 
_ tirade 3.20 Degrees: | 


= + 5 6d 


Take 20. Degrees from, the ;particylar 


1 Scale of Alrirudes , viz., The Extent from. 

1Þ the Cemer Pin at the beginning, to the long 

{} ſtroke at 20,between.your Com pales; then ; 

eÞ laying the Thred over the Derat Month, w: 

-Þ and putting one Point of Corpall ag 2 

5 | the Hour Line, .ſo as the other Pont: -rurned \ 

© Þ abour will bur ; juſt touch the. Thred, at . the 

\ | Nexreft Diſtance, thenzthe Compaſs: Points : 

s | yillſhew 7.33 in the Forenaon ,. or 4e27. in, 

"Fthe Afternoon of the ſaine Dey. -r.. oy 
i: in, Winter "EY as ſuppoſe on Hg 

4 th of Otober;ar the ſame. vuns. Altitude ; yor, 

#Þ ſhall find. the Hour, tor; be; 27 minutes ; after 

$12 4.9. or 43. minutes afrer- 2. 11 the+ 2. 

8 or) Afternoon,in Eatirude Fl. JT GWE wg 

d.. C "Nees 
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' Note, That the contrary to this finds the | 
Suns Altirude at any Hour of the Day any| 
titne of the Year, for if you lay the Thred 
to the Day of the Month or Declination, and 
then ſet the Point of the Compaſſes to the 
Hour Point in the Hour Line , and taking 
the N: D. from thence to the Thred,;and met 
ſure it in the Particular Scale of Alritudeſ_ ; 
from the beginning , and it ſhall ſhew the. 
Suns Altitude ar that Hour and Minute. 


c<—_— © x... 


| 


the Compaſs 5 be & mm. 


Takethe Suns Declination "T4 the Par-ſ| ; 
titular Scale between your 'Chmpaſſts, and} 
the 'Thred to the Suns Altitude, count] 
on the Degrees from 60.0 on the _—_ | 
”_ toward the end , and ſometimes beyond] 
the end on the looſe Piece ; and ſo keep. it, 
then imSummer time , ſet one Point of the 
Compaſſes on the right fide of the 'Thred, 
in the Azimuth Line, ſo as the other Poittf| 
rurned about, will but juſt touch the Thred; 
then the Point of the paſtes fixed in: the 
_ Azzmith Line; ſhall ew the Suns trucA "| 
zZimbth required. 


T 
y 
7. To find the Suns Azimuth or Point f . 
t 
f 


6 added! vim A . av mor ye Wk. - 


1 


clinarion (or Suramer titnd) ar 


ECECESYTSSSI 


WS 2 EY Roe © 9 


es of Le: De 

ces. 
of Alrirude, you: ſhall 6nd the! Fri.be 
to [De "$4.9. 30 m wakititigt of Ft in the 


Mn, of ſo 00 paſt t the South i un the 
bis Suns Decli- 


Exiiphl;. . Ar 26 


# "7 ; 


gon 1n 51.3 E 
ies in Wie b ine; whith 


nation. 15 Southwart; js. 'From 60.6 to- 


» 


ward the South, or end of rhe Rule neat 12, 
then you. muſt carry the Compaſſes ſer on 


the lefr ide of the” Thred it ha Azimuth 


Line : Exatyple, Ar 1b Deprees of Declirk. 


tion ,. and Zo Degr ee5 of. oy NE 
find the Spns ATi Bit PEG and 


45 + Minutes wantihg Fat is in bro 


orenoon , of ſo rc Pl South inthe Af- 


ternoofi. 


Note ; 5 That hi Fe Neareſt Pillaate 
Fr withour. the Rule, you. ſhould ky ſome 


thing as thick as the Riile, cloſe to the out-' 


fide ofthe Rule, and draw the Thred ftrait 


"bver that, then nay Net firid the exact place 


of the. (Neareſt Diſtance) 'N.D. *berween 


5 Cotnpa {s Point, and. hg Thred , the 
' Thr 


&d yp over t the Suns Atricude.. counted 


in the Degrees , at Nom ok Point be= 


mg hxed 1n the Sit | Atitniut in the. Azi- 


thuth Line. FB 4 ors 


G z Note, 
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. Ndptg;,.. Fhat on th ok Mare h 3. Ky” 


pot Lage Ton 
- ik = 09. {RE £9 "ſe or 
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r oP: en our: 
Compaſs £82 the =— we: ef Ny to. 
th ns rrue. 4 the Ee ALF oh... Wo. Ou 
grecat ths, me giape.tp, The Ft 


| 4 
Alcuuge. .;. J © ho  Df29 40 e Ts rr? « 917 Fa" 08 


[ - af om eng: TRICE of; SLHER De eg. and 
4 gas, hep | he, Dhred 1 1d wn ſtrain 
_ _ 'R and MERE APA of Degrees; it 
| = at t NES r oNorees of? Spb 


orz.th arias Fe Hour Poing, of $2068 


Ki 91/25 Ab I5 1n. at 10 s "high 
the Thred cuts 77 Deg-15 Min. of Azimuth, 


HA; Oe on TE ax 60.0 the Fhred 


" vY nds "MexiRiap {a.,; - Live at af tins 
no BAS Ae hePrEs.., Vw 


'3 
1% 4 bs ; # "#07 8 


VP a 
"A 


3: 


I.cats tsthe rons Azumythyg, tbat Latifide and i 


"4w 7 gene y = mg -1 0 0-% T 


Egrees hi his #h the 4 A 


yg ine, ing then a 
Gs ng: EN Welt. 6 
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CW) 
| | - 'Then'atithe Fame Choay Or r immediaxely 
k with tharbyabe laſt Rule:findihe Sung ys 
r Ati: » ov C eric vY | brig 2210 
) ; 
= © > Phi inftick Liner gpl 
s #d- ow! thit> Center.) with; b $0. fs fo 
that Shalow 'Line firſt drawn, lay off the 
Sins Azimuth laſt found the; right. way.g as 
«] confidere>7 will certainydantyre neu, w| 
it} way »ehenis Eine: deatncfrom the Cents 
1 l the gies forwery, near) Meridian, Line, . - 
Ig + OS ET Q! et155 T bois eb ag 917 
Town, or Cape, 8631; 1; pars!. ja 0) ay 
» Juſt a1Nioon when-the, $ups : Akityde is 
Obſervation; and ſetyr:gpwn, and tal E It 
from goiby SabſtraRiony tben in, Summer 
ing Number {and the Sym ſhall be the La- 
{ma required, ' 
ney. tion from the Number remaining , and rhe 
& | due ſhall be the Latitude required, 


| after orbifore', findriie Syrd Altiruge.,.and 
4 Chords draw an Ark ofa Circle, an 
d the timeTſot the- Day lands the. /$UNs MOtaF 
to the poinr laſt madein.thedireb 1 - 
£9. ® frd the Latitude of 71 Pe #L, 
Kiba; indather; it1s) by-a true andear refad 
time'add the Suns Declinatyonnro: the remain- 
'Burin Winter Subſtradt the Suns Hedlinss 
E- fo Ex- 
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' Example $opgold ur London near: the 
Toi ower + gr4Þ 26th- of Auguſt 1682, the 
Stins Meridian Alticade'that day;45: 45 de- 
greesand 10 mimites , which taken; from 

© remains 4450s othe Suns Declination x at 
i and: Yorke 6.42, which added: ro 
be 5 Frige'or 33 Ares Brad. 


Wo i #4 


COD 

3 -— Biit if the Obſtrimion had: Ch ul as 

Vitter, when theDeclination, had been . 

ut ward ; as fupipoie on the oth day. of A 

Y , ; this Puſs Meridian Altitude that 

Gays i Lond, 5, which taken from| 
>. YRS hen S 

Sh tion thatday and Year is 1 9. 2 

which raken from” 91 1.25 3 femsirs 54: 3% 

lad Larigderequired, 


lis Rule bes ever SOR RE Ui the 
Fs Tropicks; but for[inall and great Ls 
\ "titudes| es are many Cautions tobe co nf- 
dered , which-I will nor now trouble the 
"Reader withal; 'but refer them to the: better 
"conſiderationot them rebrand A: Wa: 
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10. Tofind the Hoyr of the Day in any Ls 
 Tityde between the Tropicks,' 


To find the Hour univerſally by the Ge- 


neral Scale of Sines, you are to find the 


Suns Altitude or Depr eſhon at 6 FF thus by 
the Sines and Degrees , with Thred and 


| Compaſles. 


Count the Suns preſent Declination on 


the Degrees, ' from 90 at the Head toward 
 theend-, [and thereon lay the Thred, then 


the N. D. from the Sine of the Latitude to 


\the Thred , ſhall be the — Sine of the Suns 


Altitude at 6 above rhe Horizon in Sum- 
mer, or his deprefſion below the Horizon. 
inWinter ; by Sinesand Tangents Artifici-*. 
ally wraught thus , The Extent from. Sine 
0 to the Sine of the - Latitude, ſhall reach 
the. ſame way from the Sine of the. Suns De- 


 Clinationto the Suns Altitude or Deprefſion 


at 6, being briefly worded thus, As Sine go, 
to Sine he Latirude 51.32; fo isthe Sixe 
of the - Suns Declinatiou 23-30 , to the 
Pine of the Suns Altitude at 6,18.12. * 


In Suvmer time take this Altitude at 6, 


out of the Suns preſent Altirude with Come 


| paſſes onthe general Scale of Sines , being 
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readily done thus: Having the N. D. from 
the Sme.of Latitude te-the Thred, in the 
firſt Operation, . ſe one Point in the: begin- | $u 
ning of the Line of Sines at the Center, and Þ m: 
. teien the:other downtrard ,, and 'note the: || I; 
Fo with a'ſpor'of . Ink for all that- Day. || t 
' -Fhen'1if you rake the Extent from -that | = 
, noted place to any given*Alritude'all that I 41 
Day with Compaſles \ you have the Sine of {| D 
the Suns preſent Altitude , leſs by the Sine |} a 
-of the Suns Altitude ar'6, (or the Sine-'of the || x 
Suns Altitude ar 655 lefs the 'Sixe of the ' Suns || 't 
3 . - |  preſentAltitude ; 'whenirthe Mornitizo 3 | : 
> . Evening before orafter'6. This Extent"call | 
@ relidue or differentero be uſed 'in+ Suns | (4 
Et M0STDL 200 996057 fs 56552 108 


cv 


- I + *> pt 
Lk i 3/4 4.4 


_ - = Butin Winter lay that N.D. or Depretfion w, 
- att6; from the! aaaing of the 'Line of } 
- ines 4A the:Thred? and Centen hole up- || 
. ward and note thar place with a" fpot of || 
 , -Inkforall that Day: in Wimnter ; thei” L fay, 
E.  the:Extent rakenftrom'thatnored' place ,'1o{| * 
F-.  . the Sizcokany Alcirude all. that day on the | * 
- .generalSmes, ſhall be'the-Sine''of rhe Sum | 
of the Sun# Altirade: and Depreſſion ar'6, to. 
#6 be uſed in'Winger ; and this Extent call a} '' 
_"Sz7::of the Suns preſent Altitude and Des | 
. preliion at 6;, takenfrom Sines ro be uſed 
- 4h Winter. - Boy Wi, bans | aL ; 1 
SAERTE> Then 
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 'Then having this refldub? in Summer, or 
Sum in Winter between your ' Compalſes, 


make 1t a= Se of the Complement of the 


Latitude , lay the Thred' fo theN. D.”* then 
take out the'= Sine of 90; "then make 'thit 


= Extenta == Sine in the Co-Declination , 


and lay the Thred:to the N. D&arid'6n | the 


- Degrees it ſhall ſhew the Hoyr from' Noon 


as hgured,counting 1'5 Degrees'for WR, 


"and every Degree 4 Minutes of Time , 


the Hour fron 6 countitg from og 
Example. te the Latitude of 5 1. .2,"'the 
{Suns Declination being 23-30, and the Sins 
"preſent Altirude 10 Dd ao! what ws: the 
Hour * - | wo | c " 
3 SE SSTIOHE 7. Þ "FE TOI 
'1; Thi Thred laid 6 on 23; '20, (conn 
' fromgo, and rhe N. D:trofti the Sine obrhie 

. Latyude 51.32 taken with Compaſles ,gives 
"the = Smeof 18.1 2 for the Sus Alnede, 
'or or Depreiſion at's, 


FLA, 


. 
_ % 
- 0 


Then the Siv# of 8 deg: 12 min. added 
to the Sine of 10 deg. the Suns preſent Alti- 
tude on the Line of NaturafSines, makes the 
Sine of 2.9 deg. 3 min, fora Sim to be *uſed 
in Winter, 


[1 


A , pO YT. a 7, IP Rs rk. ; oy Pn Oe” 5 "TIO 
o t i 3 7 s © »—”y F 
''00 
; 
6 . 


=. Octhe Sine of 10.0 the Suns preſent Al A 
tirade, xakeo from. the Sine of 18.1 thel#! 
.at.6,, remiins the Natur Ari 
Sine of 7.58 Minutes for a Difference or Re Ir 
Newt uſed 3n Summer. E 
* - Thetn wich this Lateral Difference i in Sing ont 
ſr.g0eP Pointin the Sine of 38.28 the wp þ 
ke» and lay 7 the Thred to the N.D, 
© Then take 1 he N. D. from Sine 90 tou 
'Thred, then fet DN in the Sine | i f þ 
66. 2's the Co-ſine EI: ,ythe Decling | Na 
or 23- © counting from 99 HPFar 
ping edro theN.D. and on 4 k 
| way it gives IN Minutes before 6 in che 
Morning » or 4 Minutes after 5 in tie} 
-Morning in. Sommer , or 56 Minutes afex ' 
_ or 4Minutes before > at Night. 


Bur at the ſame Alticude and. "ecknace 
a Winter, you thall find the... Hour to he 
54 Minutes after 9 in.the Forenoon , or 
; Munutes - after 2. jnche Afternoon. 


.... Note, in Work may le vip 
marked ths 


Let £ 
— 


wn os L,.O: 


09), 
a} As the — - Sine of tbe, Sung or Difference 


gf the Suns Altitude at. 6, and his preſent 
ltirydein Winter or Summer , to the = 


& line of the: [ tic the =o 


Sines.and_T' ang 
At. pne Qper 

op Tear Dep if 

&, 4 

Ines c _ in Tae, 

1 {the OM Pe grew er 
be Is FEA ng WY Table | 
+ | tural Sines)) for a Diere In VER , Or 
ef uſe rhe Lane of Are and Cones 


WIPE: : "Then 


> Ie 


As Colne of the wool 2 bo he Son 
of 2a Suns Declnations: bay gg as far bey 
- 


7 FP Sine of go., as the Co-line of the Decli- 
6 ee horr of 96: $e.s the Sine of 


rence or Sum firſt found , , to the 


_ of the. Hour from 6. 


13. 74 
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"xx." To find thi Sans acinar i ahy Ta P 


"1223 bo 'S] PA 31 


= 11 0! : y £58 X if 
337-0 GE "7; 455) FL Ti Þb 


-PidfF find the Suns" "Alifruds ke” 'Ealt' 
kn Ry mplitude'in. Wal 


LY 


nes, 6r Sines A 


OL 20 I - O29 *Ji;? Was. .: 
fc: Lorws D 2 = b 7a 


the — Sin" he pie Pic i 


2 6th — Sine of the «Lafitude 770) ge 
—_— 'on the Deorees pt 
Alticudeat Ealt's| V et rote? 


435 bz 


61h j a> 


” "Ni, To 6nd the tam Sin 


"ahlthe Degrie?: © DET Oe (mai? io 
E re _ pre FAO Dictitibi al 
the = Co-fine of 'the Latitude, fo'4s- Y 
Sine of 90,by laying the Thred t 9 the N, 

on" 


+L) 


rees, it Fo fe Re in 


205: at rifinſy or ſetting. © 
By &he Arca Ss work borhy uy” 
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The Extent fronts Sine of hefzliragd , 
to the Sine of the Declination , being laid 


19: 1h 4 1 '* 


_ the ſame way from the Sine of 90, gray L. 


Sine of the : Vertical Altitude. 


FIES- 


a| Or ſometimesthus, As the Sine of the 
Jatiradeto the Sine of the” Dedlination fo 


the Sine.of go to the Secant . of the- Verti- 
al Altitude itEaſt ot wet: 


a L -BEVO ij 4-5 FiO 8INSL, _d 
1 PAgin, For the Amplitude, - cus by Los 
prithedl SMes. 


% 


2 <Þ Zh 
nl As the,Ch-ſine of m Laitude to thi Sint 
Jt go,, ſo'tz the'Sime of the Suns "Peclinatiois; © 


: tothe Sine &f the Suns Amplitude at mv. of 
Afting.” $2 , 


2.&6.4 % 


I: To find the Suns ined; the Sun 
having no Declination , in any Liatitade. 
k 1 | Make the< Sine of the Suns Altitude a 
KI= Ceo-line'ofthe Latitude'then rake out 
DI the — Sitie of the EatirndeUkid make it a = 
& inthe Ce-fint of the Suns Altitude, and ly 
the Thred tothe N. D. and onthe Degrees 
"I gives the Suns Azimuth required from 
F: Eaſt or Weſt, 'counting from the head , or 
| from South, 45 the Degrees are figured. 
F ' Example, Latinide 51:30; Altitude 20, 
be Declination @ , the Suns Azimuth from the 
- hav will be*62 Degrees * Minutes. * : 


6d ano. 41,145 high 


e ba ) 
es ' You naag'y wot i itby Tank thus: $ 


kk 
1tw 
"Fake the Co-rang gent of the.” Lariey 249 


fromthe Tangents on n the movihg Leg, « by 
looſe Piece; and Jay it on the Sines ,- fron bs 
the Center downwards , and yore hel 
place (for that Latirude,) 'Then trom thil 7 
ſame Tangents take) our the Tangent of thl- 
” Sqas Alritude , and ſerting one Point in t "| 
noted place, lay the Thred, to the ND. : an 
on the Degrees t gives the Suns Azimuth ref/ 


- quired. 
$ ; wi 1 v* 4,” , "2 14 P 
By Artificial Sines and Tangents thus: 


. . As C.T:; of the Latitude, to the Tanget 

_ of the Suns preſent Altuude; So is Sine ot gc 

fo the Sine of the Suns Azimuth from Eaſt & 
.Welt. 

: Or az C,T\ Lat, ro Sine. 90., Be IN 

Suns Alc. toS. of the Suns Azimuth. ; ba 


2. To find the Suni Azimuth ih Sumner 
oy Latitude and Declination, 


' Having foundghe Vertical Altitude by td. 
Fa Rule , find the Difference berweenil 
and the preſenc Altitude , on a Line | ( or "| $ 
ri if | 


% 
Lo ES 
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- 


SNPs, > ONS 
the Table) of Natural Sines , and rem | 
\\[fFerir; then take the — Sine thereof be- 
2] tween your Compaſſes , and make it a= 
1 Sine in” the Co-latitude , arid hay the 'Thial 
to N.D. then take our the == Sine of the £4 


A trade, makeir a = ip thi& Co-line of - 1 
"1 Suns Altitude, and lay the Thred to the N;D. 
And on the Degrees it giyes the Suns Azimuth 
* from South as tigured , 'or from Eaſt of Wet 
by "counting from the Head. 
A. Example, Latitude 51.30, Suns Altitade 
IT 25, Suns Declination 15 Degrees North, the 
Verrical Altitude is 19.22 z then rhis taken 
from' 25 on Sines , remains the Sine of 5. 
| deg. 13 min. and the Suns Azimuth found 
\| thereby 1s 82:45 from South. . 


* Note alſo, That in Southern Declinations 
AM or Winter , the ſame Rule holds , ufuig rhe 
| Sum of the Sines of the Suns Verticz! De- 
4 preſſion and preſent Altirude , till rhat Sum” 
"FF thall exceed rhe Complement of the Lutrude,” 
iF then uſe the Amplitude as followerh after- 
4 Wards : Or elſe thus, | | 


4 


T. | 
'| Takethe Tangent of theLaritude fromthe 
v1 moving Leg or looſe Piece ; andlay ir on the 
71 Sines from the Center downward', and note 
VF the place for that Latitude ; thermakethe 

+ | i dine 


(95). lh 
of the Suns Co-altirade taken from * 
tile Sines a —in- the! noted place. « 
\lay the Thred to ND. then. _ 
Gene of the Sum of the Spns Vertical 
>DTc Jhon and. preſent Alttude ©, and ind Hf 


Ee .D. fromthe Common Ling andThret |, % 
thenthe meaſure m thence to the.Cenrey 47 


Azmuch h from Eaſt or Welt, or from 
| South counting from « bo... 4..." 


To work the fame by Sines-and Tangent 
on 2 Gunter's Rule in another Example, Vita. 
"De Latitude 17.0, Suns Declination IO, o, the |. 

| Eres Ange _- "x Jo 


1: As the SY of the Latitude-1 7, To. $ 
| of the Sans Declination 10 ; ſo1sS. go, to 
S. 36.26, the Vertical Alrirude, which ons 
Line of Natural Sines taken from 60,the Sine 
[. the Suns preſent Altitude, remains the fl 
ns of 15.47 fora relidue. bs 


Ht 


- A AsC. S. of Lar. 73: O, to the $. of the |: 
refidue 15-47, {oisthe S. of the Lance & 
I 7.0,t0 a fourth Sine 4403. 


.:.3+AsC.S.ofSuns Alt. 30,"to'S. of the 


urth 4.46; , ſois S.. 90,r0.S. 9.35 the 
nSAzim. trom the Exlt or Weſt. b. 


'& oa by; 
' x0 one Mn, at: 


ik Wee Es Latirale 77. o, BY My S. {of 
1] the Diff rence in Surninbr";, ” or the/Sunt 

"I Winter, of the Natural "Sihbs” of the” Sit | 
{Pyertical and preſent Alitade (in this Eaſt -} 
ple) 15.47, to the Sine of the Stirs" 4 


39 7 


| wich from Eaſt or We it, Vi. 9: 35- 


2 


But when he "4g Deckontion + 15 more : 
{than the Latitude , and; the fame way, Py 6, 4 
thus byt the Trian igular Quid rant', "Be G 
8 'As before. in the L.arriite” of T7 7 oF "| 
th, the Sits pane os .3©, the 

Abirade $8 , to find "the! ns Azirmdrh, ths 
yhole Work 1 is thus: £45 eters '3.00 
[4 a. [14 33.37 3c »>Jf>a9y 
| Take/the — Sine of Sap Latitude ire 
4 n kT TP EEG» by the Thred' 46"tY 
£ and ori the-Degregs,it' gives” 4} iT 

F Gunting from oi Ge At. Ab [z 
"Poured, being the SSerbbrhef DevriA P04 


ing: Fep © 
qo 4 ſeg on Line, and uk UE 
f from thence to the Center ( and this 1s 
WT: the 


” bags 27 - 
4 Steen 27, ther: 4 ©. 
; + ' Y a 


jo. + 
/ os s | 
* , 


"* true TL ;6 Vertical Altitude 


<2 the moving.Leg or look: 
þ gs according as bacaghe « '& and ſet one e 
1 


- way in the Sine of'the Suris Altstuie cout] 


pace Granſ Sines , according f 
the Secantfr om the moving Le T | 


piece, andy ſhall reach beyond th 
No , the The Canin Pointſo ſtayed, tal 1 : 
— Extent TR thence to the Center bs 
_ fles: -and thisis the Exrell 1 
uſed inſtead of the refidue as before, bef. 
ing the Sins of 22.16 » plainly thus: 


| Count 42 Fo fromthe Center at 60 Ws | if 
looſe Piece, Tangents, tothe Radil 
of the lefſer Line o ' Sines beyond the Centa, 
ng obs the Extent "rg ej Lin C 
to Cenger.; xteut trom $6 
LE Ley Lines, Laterally., 4 il. } 
reaches beyond the Center ; then the Zeal. 7 
from that 'Poing to. the Center , . meaſure 
from the Center aa the: ſmall Line af Si es, Y 
Rees + 5, hep the Secant of the Vertiſ 
A pike Tories Sine of the Sul * 
les by the Radius, Þ} 
WW |: 


"gs as before take this 2.2.16 from t th 
* r.Sines, make ita ==, is the 
he Lerinde, Vit 73 laythe Threat 


8 
WEST . ; 
s = 
*T C 
. þ ; De” 
y ».% 
., i 
s 
»% 


"of the' Liti- 
L 1. 'W 17; make ir a=in the Sum 
$d p| Pax Io, lay the Thied ro N. 'D:and* herd 
: p| Degrees | It gives 41.50 the Suns Azimuth 
| ng {from the Eaſt or Weſt, or 48.10 the Suns 
he = ime dre Sparh as fg r Fes. 2. 


kl To work this laſt Example v che Gum s 
"| Wh 


\  Asthe'S, of the Latitude 17, 'to the S. of 
the Suns Declination 2:39:30 ,- 7 Iioche'$:o 
tlyſ/90» ts the'Secant S (i '* Crurning uhe 
|. Compalles from oberg (if it-be-nor 
;| Re beyend 9 5) and ra... Tom 9 9) 
a Abi ud, 
Then out of the Table of y 
al > Nature! Secants take: = 1366: 
M | I Tee . ViRprmomnmuome) 
1. Alfo ſeek for rhe Natural; 
i4- Sine of $0 the Suns 5h 
6 VIRB. s of 02h | gry =y 
| peanirs- — 


\ Tinban fteTwatins 


30 2 Ws 4 
al. I 
= 


®, 


an bag inaTable of Natural/Sines, | 
ner ne ip-the. Radius, ; 1s the Natural One T7. 
52 =Degrees and. Lablawns,o.b be : uſed = Ar 
BEI OL 24 10. -N 7 ac 10 

As the. S,. of. the. "ad ein 10, "2 
the T. of.the Lat. 17, fois that S. of 22.10 
Y Ch 41:50: Boitoiuthi iro, Baſt to, FP” 


> : efind:the-SuteAzichuth' in Winter, or. 
Southeln; Declinations ;:ufing the Amphrude Yo, 
Firſt bythe ſecond Rule * this __ 
findsheSin3 Amplitude-,, andmote! Ky; >] 
(00 01) $5151:/05 bag (c | Labig ft 

Then make the — Sine & the. Sonnp * 
ſent” Altitude a= Co-ſine of the Latitude y, 
and lay the Threditos' the Neareſt-Diſtance , 
cGkdout the.—=S'ine ofthe order 
thisExtent oi-Natural Sines to the: Sine of 
thi Suns Amplitade; and take the wholel - 
Extent between your Compulies for: ABU: | by 


7 SG 


T Q AT 7s 8 ORG = 


Then ſet Fe inthe Coke of: ahe? ſe 
CG, any he Tink 6. Þ 
N.-D--and-on the ET Re 1t gives the Suns 


Vion requtred try Talk or Welk, gpunt- 4k 
om t 


rom South, ag/figured: &. 
44042] £ H 4 Ex- | i 


p 6. 
—_— 


% , 


(v1) 


. p : i 
- 


- Halls In Lanbude il 30,"Stn? TR 
| | -ud: I2 Degrees, Suns Declination' Sorth 
(| 100, ro hnd the Suns Azimuth from South, 


£ 


; Make the <LSinfs of 1'0A Sink of 48: 30; 
7 and lay the Thred to the N.: D, and it gives 
Yr6'degi 42 rhine {67 rhis- Suns A for 
PO bick remembers Then” * A y MAR 


Si 
w 4 $1 4 hs ";, © 22. , 


Make the—ShÞ oth Sui OTE 2a 
YCo-fine of Lar, 38.30 , by _layin bs 
A Thred ts N; D; theivtale bur the ==Sinsof 
Wo Enrirade $1.0e i: theft add this” Haven 
Yo the Sine of 56:1 5 the” Amplitude firſt 
Found, by ſetting one Point; of the Com- 
\Ipilſes inthe Sineof £8.12 ,-on the | eral 
| hes! and exrenting the other Point down-- 
935i reaches to $1/4Þ; for aSum';then” 
5 the whole Extent Fon the Cohrertts” 2. 
het rd #2=4n the. Sire of 7 
ls Co-alt3tude', 'atidlay'the Thred'to' N; _ 


> hd ir 'cuts; Ee 20min. the Sufi AZinvuth ' 
e') GMAIL) 45%}. 2 -Þ "ITF 
Jt Sth: | ”. 
e” + } a ES hat EP 
Dag, 034 —- MF cls Ai vY 


$2 
- -; other vga in another Latiende: Las 


Aie-17 deg. Surs'Dechriation.: 'S6qth- Ao i 

bs. Sins preſent Abi#ude 36, "whe Stirs >45= 4 
4 Wide will be 10.284, and the Surkk*'\Azi- R 
1 wth from South 6 3-39 , or a at 244 
Mor Well | 


, 
LL h 
fg” , 


( 192) 
The whole Wok by nd . Ru i u| 1 


has.s 1, | h 


o "ASC, S. Let. toS. go.ſo is S, of Sun | 
tos. of Sims Anppliade, . They: 1 


Me. "4a C " Lai. to:S. of Sung. 4 wo. 
tude, (618 S, Latityde' to a fourth , whi Ws ; 
added on Natural Sines, to the Sine of tf th 
Sane Amglirade , giyeha Sum. 


- As. S, of the Suns refenr Ahital vl: 
to. the Sine of: the. Sui Fn 
of ogy Azimuth from F 4 


t 7p $ you ou bars y rw0 Foes one by by 6 I 


s readyin any Operation at A: ; 
extant, to find thoſe two, uſeful Propoſgionſ/ | 
ot Hour and Azimuth in.any Latic ade, ol. 


thoſe. en. -a_ portable Rule , 
Suns itude to competent E 
wellead workeun-tike handled. 


"Alohering Zn Altitude ar 6 Orthe Vol 
ical Abiende noted with » pot of Ink ia; 
5, tas Find pov hon wh BY. 


ml 


' 


$o 


& 
n 8 
-W - 
RO 
LEY 1 
PN 
£ 


% 
PIT” 5 
q 6 ; 
v1 


OY C, :  * i 6; 4, has a” "* FIR to / : C4 hh "W 
. ; 2 ; 7 SA WY 2% v , F by 
\ , Pages 5 ; "$ Re 
( 3 | 
I Q J 


"There 'is yet another .w Naa 
LU] Yerſed Sines ,  fomwhats _ - Ba free 
I] from Excurſions Ces thus; . -: 


Þ Sefton with o, "90 inthe middle 'of the 2 
* diuscr Leg: ; and 1 i 


'Then count © at the. 


"4 vated Pole, go at the middle 7 


” Qual, and 136 at the-etd the woe 
Fole, 


I! 


Then Gomupoot thie-E rnodial, counf 


4 ; the Suns Decknation the WAY, 25 4t"18 


: North or South ,. and it gives che: Sung: Di- 
- ſtance from the Elevated Pole , being moxe 
. or leſs thango:, accordingts athetime the 
Fm Fhis:bang 91908 thus fos 
the Hour, oy 


1. Find the Sum of the Celatitude; and 
the Suns Diſtance from the Pole by Addition, 


- atidthe Difference between them by Sub- 
ſtration. ' 


H . 2: Count 


# " a h 4 _—_ - 5% of 
+» 2 x wb *. "a. Ft ug * = > WY TY wa 5 
w ” | . 
(IF y . 
þ* ” - 
OA. * 
- 


3, Goint the'Suttrand Differerice: on the |; , 
alciof Verſed Sifies;// 4tid with: Compaſſes | J(@ 
take the — Extent between them; //» | Th 


£1'5'5 Make this'Extoxt-.a = Verſed Sine of” 7 
486 Y "atidlay. the/Thred to 'N. D.. and note.” | 
is PEAR hes on, or TING 1t.:7 


EF 4. Take hai niiere: ©) | Verſed: Sing k : 
| | fromthe Sumfirſt found, andthe Suns Co- "Ny 
abs de with Compaiee. > ©0065 11% | 


3 2inÞ5. p- 


*IAAdearry! it = henree the Comm k 
ine- and the Thred till it ſtay, at N;D. "Þ * 
which ſhall be the Hour required from 6, 
Winting: froni:ge.or the EquinoQtial: from - 
Noof counting: Fram: the Center, or  frota y 

tir couhting from! 1 80., 0G 7 1 


v10 A, 4 s " 91G 1 $$ # TELLS 


20: Daanople';it Datiude North: '2O. | Degrees, 
Bins Dectidariot/ South 35 Deg: Suns pes | 
"ſent Alticude x5 Deg. F 0 1 


. P o = 4 
, v yY p o 
LO. a «<a - > f $ 
FORT 4 1 by My 3 © 4 J | 'F# STad4 $14 
. « # . \ v l * 
Py x + * s vo, * m_— 
vii. £ 7 2; Ws > MY 
(4 « % 4 7 $4 vd = { &, ww 5 47 5 k.L - 0 (ES jf 4 > 
/ = &8 3 3. 
= - FY _— 
a 


14 £395 3 


'( 185) 


_ The.Suns Diſtance fromthe Pole *h: 
I(that i Elevated Pole) s —— oF. 
The I atituges Complement 1 5 >—— - -7 OO) 


The Sum found by Addition is — 1 75 
{be Diferenss found by Subſradtionis 3 5 


"As. _ To S. of Va and Pitbrenta.s to= 
'VY of x80 : So.1s —}.S$. of Sum and Suns 
G-altitude'ro = V. S. of Hour 7.30 afthe: 
Fam be above 180, countthe exceſs from. 
1 $5 backwards. : 


oe #4 the Cider PRLET h the. Naa | 
Verſed Sines. 


I, Of 1 the Colatitide wy Cookitudatitd 
1 ie Surn- by Addition , and the DUSTEoe 
' tween t hem by Subfirg&1on, - 


% Corkii this Su = jig on the 
| Fed Sines, and-with Compaſſes take” The 
it between PRTORF- 6 batio37 


3. Ns this Exta Y\ 3X Verſed See of 
FP Ying, te TAP. ND. -; 9: 


by 
' [0 
S *S » *- 45 Arg ak. 


( 166) 


4 Take the = Extent on Verſed Sing 
wat L211 ak or Difference firſt rand 


26d he” Sons Difterice fro the Elevats i [* 


Ws the Common AB ry Fo hal 
tiftic ty at the N, LF which will be in tl 

Sans Anlernarh From Eaff or Weſt, Cound | 2 

from 96; 0; - | | _ 7 


* aricate 20.0 o North! the Si 


Declinaton I5 South , and the Suns ele "8 | 
| Mtitade 1:0 Degrees , what; Is has Aziauth l 2 


The Suns Co-ahitude - — 298, F 4 
The Eo: — ; | 
| 
| 


"The Gum is PRIVY Eros 
_ The Diffcrnce i Bm 98, 2 


} 


58 
948.) 2 ; 


Thinks = Babi Frbih mn 6 for (ab 
Verſed 5-1-1. {hpi of 2 o. I 
the Extent fr fron 


ſhall = at Ol the Suns TH 
or Weſt Points, of o_ 0 


(x67) 


a F ” By one ef chafothres ways you my Gad 
xe Hour and Azimuth in any plate at any 
time , and prove one Way ws another. 


CHAP, Xll.. 
"The ofe of the Almanack. 


Hs Almamgh back nice ce ten YA 
guresand Letters: Whoſe Names ate 


[= left end, viz. W.D. tor Week 
ys , D;L. for Dominucal or Sunday Let- 


\ ter, L. Y. for Leap Years, and for 
\{Þ/ the "Epadts inthoſe Leap Years, 'Months for 
.the 12 Months in Numeral Figures, accord- 
© ing tothe old Rowan Account, wiz. March” 
/ the Fuſt, an Ft? inks Ip 
"" | & for & times s called 
Iroa ; jun ruſe i «ths 7 4 


Week-day $7 Fop ſ 
© arch orcle Faſt Monihjoll dof” 


£; TIE ET" and Expreſt in 4 
| Nwarck, then _ day. Letter right; - 


Over .. 


'( 108 Z 
over it, anſwers the Queſtion ; as in the | 
Year 1687 #he Letter. M; for Munday right I *7 


'aver it,  ſhews that, the Firſt of Adorch Vai f 
Mundayiri the Year 1680... its. | 


s 4 C 


But if the Year a, be not Lay  Þ 
Year, then ſeek for the lafſtLeap Year next p © 
before the Year propounded, and count ſuc- } fl 
cetſtvely as thedays proceed; « ayd you have; 7 bo 
the day requi %M Example, Ta 16 LE: fo Yu 
tind on what  Week-day. the Fixſk, of March 7 
will be. The Leap Year next before 168 , ſi 
1s the Year 1680, and then the Almanack,! | R2 


4 


thews' the Fi#ſtof/ March Wis Monda ay,” th+ 
681 i0was Tueſday," , In 1682 Wettef: 
/An11683 *Fhurſday 2 the * Anſwet 7 ho 
rhe Queſtise and the aclevt Prap d Year EY 
6 8 4 which'is expreſt iy the'A Nindnall 1 
furor of as the LerterBa: overs 1 oy 


—__ 


_ 
us ag 


ſheweth: Cookers 
” 4+ only VO 2 ") 


| and enter. IE 


: T4 Ya_geF\ 3; Ns WS _ iy US o£ 


" Seek: the" Month OY Rank of 
Months, calling March the firſt , and. the j | 
 . reſt in order: -according ko rlicvid' Account, * 

Pp then all the days right WF are the fam 
16 TY 


£9 
al 


4 (rog) _ - 
:days-of the Week ' that the Firſt of March 
2s ; and ſo counting orderly fron the next 
[neareſt day, -you have yourdefire.' Exam- 

ple, On the 25thof Auguſt 1683 , 'Whar 
Week-day is it ? 0 Wt F 


F By the Firſt Rule I find the Firſt of March 
RY -:1683 tobe Tharfday, then Awuguft being 
© the fixth Month from March; feek''6 inthe 
© Rank of Months.,' then 'all the days right 
"Funder,  wv2z.' the 2,9, 16,22, and :Joth 
are all Thu rſdays', .then the 2345day being 
"Nl next'or neareſt to'25, if the £ 3d be Thur 
"N lay., the 25th muſt needs be Saturday; and 
"Rotor any other. -- On the contrary, know- 
"Ying \the day; 6f the -Week ro find the day 
AY the Month:- Example, In'OFober 1683 
Yona Wedneſday/near the beginming ,* what 
Bday of the Month is1t, ſeek 8 for OFober , 
+ Yithe 8:5 Month from March, andall the days 
+ right under being Thurſdays; and the day 

:; Ynamed Wedneſday and near the beginning 
Fo the Month',/ nniſt- needs/ beithe third or 
:Mlezenth required? 27 of 7 = 

F-3-- To find the Epatt any Year for 2/8 Years | 

ON ON ELICITEREI 


[2 


Y 
: 
» 


7 


ZI "n \ k ys 
J' Inevery 


Þfevery Leip Year youhaveir expreſt in. 
« Almanac: #1 phit uriderit;tor every; Yeat©- _ * 


. 


_ E 
X 


"A 110 - | 
tween, add 11 to what it was in the 
Year , god the Sumif under $0 , or 
Amara as 30 ſubſtraced, is t ms 
for that Year, 


Example , In 1685, What is the e Epad) 


Look inthe Line of Leap Years for th 
W ar. Year before the preſent Year pf 
pounded, which is 1684. , "hy Number 4 
A A righ under it was Epact they , then 4 
6 Year propounded- being 1685 oneYearafy | 
W-... it, add 21 to 23, it makes 34, from whid 

Comer Lhe 4 tor the Sys 16gg.4 
ur be two. Years after th he Leap Year add 2.2 - 
BS. Few alny Levp Yearadd. $3-and they 
PIR der 3® being ſubſtrated , is the B 
= fr the ? om Yer propounded. i 


ah Hp ad the Mow | 
| Strip p Doe e/ ” 


i wie. oe nf = ne. 7X ens. + ene 


. > Adoons 


| "TY Ai di tothe #4 TORS dayd 
3 the Month , calling March A z, Mil '- 
| lungs &c. the red e Net, is th wy 


PA Ae ed ww ON ge £A ---a<&t* 


| 
Ir 
6 ; What i Is the Moons Age ! ? 


( x0 ) | 
Exdmile, On the zoth of Oftober 16 bt; . 


"4 


The Epact us found by the 1ſt Riile for 
the Year 1683,is 12, to "which adding 8 for 
the Month and 3o for the day of the Month, 
FI makes 5o, from which taking 30, becauſe 
4 * 7:60 hath 31 days, remains 20 for the 
"* 3 Age on the 30th day of Otober 
w þ 16 JZ 


\ 


5. Having the «MO Att» fo Pl tr hom- 
| mg t f0 outh, | T | 


* Multiply the Moors has by" 4 aa "Y 
wide the produtt by 5 , the quote is the ; 


of Southing. Raangle The Moone Age 


{. being 9 days old ,. 9 nes 4:35 36, which 


 Iwided by 5, hath 75,07 7 a *Clock and 5,19 


Minutes; 2 Hours after ' at New. and Fall 
Moon it is High Water, burartheQ: arters 


| between, it is folind to be ſooner by-an 


ST 


> af, 
"viz. at, Hours aftet the Moons comjg 6 to 


4 


South , d. av gradually berween. * 


Note, This work 1s better Jones by 


| 0M © 
vs : \* ” C.. o 4 
p +» IE ; 
my the Lane of 2.4, Hours, Q 
L 4 p \. . c : 
” A_ TY : 
Ons. « q 


| SEE Thus oy Be 0 
| in the Line Flier Agy's 8 pri 


Fl Y q Y 
P ' ' 


(112 ) | 
agaigſt is the time of coming .to South 1n.the 
8+ F #3 9g I £Þ4 + | BEAST DE 
Ane of 24. Hours., 'and 3 Hours after at 
New and Fall Moonis HighWater atLondon, 
and 2, Hours after at 7, days and-2.2, days 
old. es | | | SMS | 


: "#3 
#: {4, 
X 


CA ©n. 1 


+, -, dow canſed by the Moon on a Sun Dial, | 


6.” Tofind the Hour of the Night by the Shas t 

Y 

. at any time of her Age, by the two Lima 
$3 » ps > C4 7 


. 


- 


"of 30 and 24. 


_ The Extent of a pair. of Compaſſes. from 
EE SRLY Ri © » i T9050: 04 i af 
1I2.n the 24 Hours, to the Moons Age mf + 
the Lineto 30 or 293, being laid the ſame} * 
Wa fromthe Hour ſhewed by the Moon on 
HAAS EN} SIE Ell Oar % | 
the Sun Dial, and'counted on the 24 Hours, 
ſhall Tay at the Hour' of the Night required. 


Fitz! »* wh "2 
# S 


* 
- 
-. 


_ Example. The Moon' being 12 and? 
days old, and ſhewing 9 aClock , what s 
the'true Hour The Extent from i, Houn 
to 12-days and 2.in the Line of the Moon [ 


« IO. fit * C3CIC58 TEA a 3% 2 Ct FI IVE NM 
an 3 Minutes ,. the near true Hour ref - 
quired. oe ey, ©. 2» er Ne 


(0 9's ies ff. i NOUS 4 ; 
\ BY the Fifth Ruſejult before ; © you may "15 


- 
Gs, 


the Complement thereof to 1 2. , ſubftratellY #5 
1ntheincreaſe of the Moen: or added in they 3© 


decreaſe 


F i 


Ll , » 


(113), 


© | decreaſe to what the Moon ſheweth on the 
t | Sun Dial is the near time of the Night. 
, ; y a 


s| _ Example. At 20 0p old the Moon com- 
eth to Soak at 8 at ight, whoſe Com- 

- plement to'12 13 4 Hours, Then ſuppoſe 

- | the Mgon ſhew 11 a Clock 4 Hours leſs}, 
\Þ viz. 7is the near true Hour, But it the 
8 Moon be 20 days old , and ſhewg, " it- is 


"&] then near 2 a Clock , ' adding 4 Hours 
; ; to 9. | | : pi 
=O S p X 

_—T 7... TT Oey PITDY 
n 


W.-.CRAF; i. 


þ | OR. 

| The Uſe of the Quadrat and 
J Shadows. © £2-3.3 

f T Heſe Lines are uſually ſex next the De-.. 
* grees, and numbred from the Head 


Fl Leg toward , and alſo upon the Looſe. 
-Þ Piece. | | HR SR. 


2 - The Quadrat begins». at 9o at the Head- 
©f Leg with 10, 20, 30,\ &c. to 100, againſt | 7 
T1 45 then the 'Line of Shadows with -200z  * 4 
OF 30d, 400, toa 1000 at 5,423 on the. 42 


j , 


Q 
wry 


W 4) 

” logfe Picce; Al the Line of Shadows, as 
A tothe. 109 $ cpſiouecuniouig che Dis] 
vigons of the rat to 10at 84. rs. 


, Then ache Oh 
therare Natura 
by theman the 


| Uſe I. To þ 
the $l 


If you hold up.the Rule , looking to- 
ward the Object / the Head Leg, Ning | 
to orfro, till the Thred cuts 100. off | 
drat or 45 Deg. then the radon at 
Altitude of the-Qbject abovethe level of the 
Eye, is equal to: the Diſtance between your 
ſtanding and the Foot of the Object. 


Ef it falls on 200 , the diſtance is doubly . 
to the height ; bur ifut falls on 2 among the 
Dice.” ; the height 1 is equal to twice the 


H—_— 


"angents of the Arks cut] 


Negrers. | 


| any Acceſſible Altitude 2 
T one ſation.” 


Ir and Shadows toge- | 


' Bur for a general Rule, counting the 
| Quadra as part wy the Shadows , ſay by the 
.of Numbery always, 3a pores F 


by the Thred on! the .orehadove, 
is: tos, 6 i the Diſtance to. 


A 


a rs 
3. %,-x,; A ns 0 - 


Me Jes v” abt -j —X oy oy Ya 
, lk as £1 > I 
I J : 
I % % 
* 
_- 
' 


1. C Evample; rhe hr, oofrl tot, ſo 
*; -1s 37 Yards and} meaſured,to oF the height. | 
| 1 caoft. A 4 flemd way 


Maſore toYardsor' tooFoct;ort - ofny 
| Meafuresfrom the Foor of any ObjeA whoſe 
bl beight you would know,and there obſerve as 

'| before,and norethe parts cur onDeprees, then 
count! theſams Degrees backward from go 
| andthe Thied thearefaid ; *on the-Otihie 
ip] *r Shadows, gives the Altitade- in the fame 
+| Feet or Yards, Example. 'In the laſt at. 100 
ac | Foot ſtom-the ObjetT find 38 deg.g0 mig. 
:e | the Thred-lajd rg a the fame from 45] cuts 
ar | $9 Foot and the Afritude requi © 


FT. - 23. 4 thed oy bye Shades = 6b- | 
le. je# onthe level ground. — 
Meafutethe length of the Skudow at's get 
; ' the Suns Altitude rhe fame time, and the. 
'Thred in the Line of $ my owe the Alti- 
{ tude:at 45 the Shadow and Altitude is equal, 
k at 200 the Shadow. is pwice as: DOR: at Je 


x| / ang the Erect dns 


— 


an 


"Bur for A SE Rule, work thus, at anf 
| Altitude or Meaſure of oY Ry, j | 
© time of the day. .. - T 


. 'TheExtent on N#mbers from! the oarh far 
- -. cut on Quadrat or Shadowsto 1, ſhall reach} Ob 
_ the ſame way from the meaſured Shadow vpe 

to the Altitude, 


th Example, If the meaſured Shadow be r26|n 
Foot , and the parts.cut by the Thred on he 
Shadows I -695, then as 1 hs HK I, fo [ 
'81 oy to 8 0F. bs 
| (1 

f again, 1n Bk Exemgle , the mea- | 
PS; hadow being 37. Yards3, and the || + 
'Thred: cuttinig 46.63 on the Quadrar, ſay” Q 
by Numbers , As 46.63 the parts cut, to 1 :Þ*. 


* $0.15 +3750 the meaſured Shadow ,. to 80. I. 
Yard and 7, the Altitude required, L 


y 


4. For inaceeſplle- Altitades by Quadra: | 
KS Shadows. 


- Poult at the neareſt,convenient,or appoint--} 
ed pla lace , look uptothe ObjeRt whoſe Lagur'y 
18 is required , andnote carefully the parts cut * 
by the Thred'on the apa Shadows. | 


7] 

. = 
& 

i hen #5 

. 

any. 
- 4 

- 


( 117 ) | 
_ | | -_ | 
"Then po TON BLM: 4 any 7 competant meas 
{ ſured Diſtance ina right Line between the 
| Objecbandfirſt Station, and obſerve there 
1 again , and notethe' parte cut by the Thred, _ 7 


, They ſubſtrat the parteat. by the Thicd 

Station from -the. parts cut at 

ik er, Station., and note the Remaitider 

Y fora, Diviſor , 10 divida the meaſfured*Di- 

| fance between the. Stations by , _ the 
| Quotient 1 is the Anfwer. hot 


Example ,--Suppoſe.at. 37 Yards and Z or 
| bu unknown Diftancg., lobſervethe rop of 
'Tower' or . I'ree. , _ and::the: Thred Turs: 
16 on Pen or 46.02 on. the Quady! 
Yom thence 1 go-back 99: Yards, and' ob-- 
Ferre ar : that, _y Statian,,. and the Thred' 
” : uts on the Shadoyss 169.76, then Subſtvie? 
"Jon being; made, viz. 46.63 from Fac onÞ 
I id the remainder is I2.3.13-" Pt 
L - Pumbers fay , as 123.13 to 1, So: 
| why the meaſured Diſtance, to bo Yards » Os 
2 the Altitude. : 


it 


For if by Arithmetick you add Cyphers 

Fe: the meaſured Diſtance , and divide 
2.3-13, the Quotient will be $0 
i | near a half, : 


Cu187), 


# \This way 18 EN at all times and fe 
| uni Heighthound Breadihe, | 


PAC. s. 


| ſs nather way bythe Line Shadhos, 


a | #- 
1 


[5 T6 $H #{ 1. Wa, I &2 of 
Obſerve the Altitude at any conrei| 
ethe pa parts'cyr ot 'the Ling 


the Didance between the ry0 Stations 
quite to the hei girth. - 


ſeat eos wer 


Br pe ir Ne 
"#''q " 


Gat ekich is "op teh} in bY; 
6:90 aPehe-Lins of Sidbirs, wt 
berweea cþ# Sriticns is 1; to! 


tf-0-3-£ 1,01 2 


C 


«W& FOYR - 


PP: CIO 


Pr. 23 <3 


id 


Lo x 


Fo F 


5Y; To fad ; an Mritade at Fw Stations bs 
the Degrees, and. _ Sines bo 
Lanes: ks BY dee ; - 2 | , 


Find the Altirude at one "tag, on a the - 
ke , and count it from the Head Leg, 

q nd leave a Mark at that Station, then go. 
| adpick + competent Uiſtance 5 and ob» 
* ſerve again by the Degrees, counting from 
4 the Head Leg. F 


oF 
WA 


» s . 


Then fubſtraRtihe Degrees found 8t.one 
* Station trom the Degrees, found ar' the. (0th: + 
” Station, =ouring rhe gy between the 


© Two Stations. , Suppoſe at this 

| 1 - firſt Station I Kod the - cut 30 Degrees 
8. from-the Head, at hs ſecbnd the 
F 7 | Thred cuts 60 Degrees froth the Head; then 


LY enfrom60, there remains Fo De- 
a Difference. 


wY ot os PI 1 PT Rats * 
" ORs” - OIEF® $8 % v 
2,84 ANON. . 
”L 120 )- 
Li 


c the 2161 ? 
4, "v4 - 


"Then the Ahitydei 1s. found at one * Op 
7  Fationthus: | 


boy 


'Þ « 


, 


As s. go to the Incafuted Diſtance on 
-_— 72.20, ſo is the Co-ſine of. the 
Angle at the | firſt Station 6oto the AlirudeY 62 


62 O, i "Er 
FO. A | bis 


-B ahe Line 6f Shae and thesThred, and} 
Parts or Lines, work thus: On | 
F ny 


ny 


WH Take the Extent laterally Ga * Cend 
 _ ter Wherethe Thred is faſtened [to 78,20 0n 
the Lineof Lines: 5, )letone Point'in go of the + bY 
_ Simes 55, and with the orher lay the "Thred to. Þ 
the Neareſt Diſtance J and ſo keep it, ; 


Jn. ,v-; b-4, b. pt” 
. 


Jb 
I 


«Then che Parkllel Bitreny or Neareſt Di. n 
| hinbk rok the Sine of bo to the Thred: laid 3 
- laterally from the Center on the Ethe of + 
Lanes , ſhall reach to 62.50 a rev > G 
: ons. DO ; 

vis 099" 341 audi ads fi: 90 geutl. « 
the poorer chivs at ers OY 


2, g.” ng | f A , 
PO # 1243. MU - * : ; ' ; 4 (356. >, >.» 113. 'P: P, bY 5 þ 


EMT 3 TYRE. 


"9. * 0 IP We 
Fcond Station 30 to "p the Hypo 
the firſt Station, &* ., . 

| . 


| 2 As— 72.20, to= $. 9© \ the 0>po- .  "_— 
fie Angle, fo is = Sine gt 60. the Comple- | 
q:. tof the Angle at the firſt Station, to — 
62.50 the oppokite ſide, being the Altitude 
| Heb ' Note, This Rule ſerves to.find 
_—_ or Diſtance as well as Heighth. 


F: 


7 To find a Breadth or Diſtance at any two 
4 I Starions by protradtion, . 


- | Let CD be two Marks ata TREE, 
WPſaace, whoſe Breadth. between and- the 
Pance! to them i is required. 


"As you ſand et up Mark, as-at F and 
; Mig way You ſhall find convenient ſerup ano-; 
E a3 At B, AF Foot from It, .Or more, or, 


F 


eV. 


= 
* 
1! 4 2 { V. # 


& 


Then "Mr up : Ft NE: PEE". 
; | fon three Leg 4 or the like,and direCtthe | 


and'not FW rt cuts, "which fax \- " 


(ns) 


| Then bring the Inſtrunient to the Mark 
A, ſerting the Center right over the mark 
A; Ind turn the Sines and” Lines, to log 
. right'to the mark atB, aid there fix els 
. Rfument : Then move the Index to D, - 
- note the degrees cut., which ſuppoſe to be 4 
44-20; alſo remoyei it tC, and note the & 
; $6 which let be 111 49, F | 

* "Thich by theſe Obſervations) you may did 
| the Figure as annexed, and find allthe fide 
. ard angles required? 10 this manner. : | | | 3 


- | Draw.the line AB , and Fromiapy cony þ Y 
' nient Scale, ast he Live of Line OE Hou A | 'n 
ke off* 94 "parts, ,and lay it - A to Bil 
eh 6n the points A and B, 4s0n two \ | ; 
ith; draw two' Arches with the EY ; 


de —_— betweeti your Compaſles; and ly 
the cg obſerved at both Starons, 7 


from A and+103 m * » } # 

- Hows abate extended { To ry | Fj $: 

'A lay off 44,0 to D, and; 
ttr.40 yl B toC | 


aced interh, I 
| bheprotact Di 


pas Rget AER Tau. 


vu 4 
"34.8 3 
% . 


"gs 
fore 5 \o#her-$ 


; g . 
LE @ 
, S 


"7% 
y I 
; % 
p wh + < 
= fv 7 
\ ws «4 i o 


"the Sine 
p  aake: it; Thane -"X 


E | 


| be Radius required: then having"the Ra 


__Cn4.) 


2. The Radigs being given ;| id | 


. Tangent pe "og to the Plans Ragins by 
the Sines only. d, 


-"Take' the Radius given betwfen your |. 
CO ſet one.pount. in the Sine Com». }- 
t of the Tangent required , lay the | 
totheN, D, and ſokeep it ;* then the”. 


. — diſtance from the Sine of the Tan - us 


required , ſhall be the Tangent , and _ 
ND. from the Sine of goto the Thred, 
tlie the Secant Rquited.” 


3: Av Taegens or Secant hs given bo }. 
" find Redive,1and then any ther Tangent || 
or Secant tothe. ſome Radius jo men 


If he Tangent be given , ks; ita =in 
the Sine thereof , and lay: the Thfed: ro the* 
N. D. om_ the — = Colne NE") 1s Rar | . Q 
.If ihe "or yn maky: ita =in" | 


Sine'90 , and: lay; the Thred-'to'the' N, D. 
then;rhe = Coline of the Secant given ſh 


us, the laſt Rule will help you to the Tan | 
gent-or, SEcant to the ſame Radius, o 


; 
» 
"4 
hd 
+ 0 -Y 
#..% 7 4 4 , 
\.'V . __ 


=_ - Cs <1 _ £ : . oF - , \ « of WO. Ps - FF. ""y - 
—_-,"* | hs C 
| *(-123 3 
{ 


To lay down any Chord to any Radius 
F e =. = par Fs Sine of $0 on 
+ general Scale of. Sones. © | 


Take the given Radius, make it a _ 

in the Sine of 30, and'-lay the Thred to 
4. the N:D./ and'fo keep it (noting what de- 
Þ. gree the Thred cuts) thenthe N.D. from 
'} the Sine of half the Chord required , 
| fall be the Chord required to that Radi. 


us, , 


Va + , bu 
8 F 


. 


f. Tolay down any Chord or by ay 
d Line Sines , "i the Sew. : 
of Sines, the, greater general Scale of 
Srnes from the Center dowmyard, or tho 
leſſer Sines from the Center upward, or 
the Avinnah Lint, being all Natural - 
2nes. EY” 
1 Take the = Extent fron, the be ginning 
. the Line- of Sines , to the Sine of- 30. - 
*Fgrees ," being counted 60 of Chords'; 
"4d with that ' Extent draw the Arch of 
*F Circle from any given Point and Line:. - 
"> the — * Sine of half the Chord - re- 
- ed , ſhall be the Chord of that Archor 
* PRee-required. 


| 


_—_ FS 4 


IH 3 \"&" 
i ie « bt #4 : 4 
8 -.* 0 C4 
/ 


F bs ' FR IY s £2.79 Fr. :» 4 . of 
7+ 7 4 © 
{ (*126) 


Or if ya like not to draw an Arch, kd 
the whole Lineof Sines fromrhe beginnin , 
ro.90 ; and lay .it from che Point fred | 

whence you would- raiſe the Angle 4 on] 
'* any Line wo another Point. =_— 


Then take the — Sine of the Angle fe. 
ured :, ' and ſetting one | Point of the 
ompaſſes | in 'the Point laſt made in 

Line .from- whence. you would- raiſe | 
Angle , and with the other draw a roud 
of an Arch . then a Rulelaid from the in- 
_ tended Center to the convexity of that Ard 
ſhall be the Ang: required. 


6. Ta lay lay dewnonySineTavgevs, or Seca 7 
to Two. fixed  Radiuſſes, v1. The' grad 


er or leſſer Scale of Saves. 0 on the H 
Leg. - 


= nyc Q 


The Lateral Sine cone! on the. Sing 
from .the Center: upward for the 1 - 
——— far the greater, ſh bd 

E. | 


® The Lateral: Axent — he Cen 
_— 5. 69: on the looſe Pices, is the Tang F 5 '» 
+» - Fameleſs Radius, and the — Exe as 4 
the Center at 60,0 on 5 I L T " 


kJ 5 
. \ 5 4% 
* ® *- . 


F PL I 127. y” 
| ſhall be A Tangene to me . ee Ra- 
div 


Alfo the meafure fie: an af Tang gent on 
the looſe Piece (inthe Line the* Center Pin . 
ſtanderhin) to the Center,ſhall be the Secant = 
to the fame leſs Radius, 


e nd the - meaſure "RI any Tangent 
ef counted on the moving Leg to the Center, 


ef ſhall bethe Secant of that Angle or Arch toy. | 
{| the greater Radius. - 


' Alb Note, If you "OH were. les. 2 
4} cnt or Tangent to more, than 4.5 of the © 
| greater Radius, take the leſſer Radius, and. "i 
Hl torn the Compaſſes three times, and rat (/ 
4 ſhall fapply it , becauſe the lefſer Radius 
ey 3 Juſt one third part of rhe gremet, and fo. 
are all .other Archesin Praportion. 


in 7. To Natural Sine , Tangent or © 
0 2g fo us plated, bythe Rar fe | 
 Linesof Numbers, Sines and Tangents, 


Loy y Sine under 9.0, or Tangent wt 
ekich 4 1s Radius) take the Extent . 


or "90", Tp gr 2k ,to the Sme 
7 "a bu :3u#4 = 
He Tang Gund; 


1s 


Jer Dadrrios the ' 
eW y tre n 10 > onthe Line of Numbers, 


and 


Th, We : 3 "t- bd 

* fn by SOT. LE”. 1 — 7" Y. 
"3% ORG a Ons. 
's —_ oth 


— . 1 * 3s > 

+ 827 Fed) RE: 74 + gy 6 WS $4 F: 
$ Aid reading ir as a Scale,of equal parts, ſhall 
__ be the Natural Sine-or Tangent required, 
. ' Example, The Extentfrom go onthe(Ar-| 
rificial or Logarithmal) Sines to. 30, ſhall 
reach from 10 on the Line of Numbers to 
50O , whichis the Natural Sine of 3o (ar 
Right againſt 3o in the Sines is 5- in theſ 
Line of Numbers. | 


Alf right againſt the Tangent of 5o y 

: cry rhe Line of Nmbers Tot the 5 ME 
* * from 45 t030on Tangents, reaches from 
'* 1x00nNumbersto 5772 the Natural 'Tan- 
gent of 30 the ſame way. - - 


But to find the Natural Tangents aboye 
45, the Extent from 45 ta the 'Tangents +}. 
bove 45, reading it backwards as figured, be- 
ing. lad igctealing from 1 in the Line of 
 , Numbers, gives the Natural Tangents ref 
4  Quired. . "Thus the Extent from 45 ro70 at 
E 223 his Complement, laid from xon Number, 
gives.2.747 the Natugal Tangent .required, 


* 


Alſo the Meaſure from Sine 96,tothe Ce- 
fecant required, meaſured increaling from 1} 


on Nambers,ſhall be.the Natur.Sec.required. 


b. "Thus theExtent from Sine yoo Sine LO, 

fo the Comploment of 79,being lad frown hel 

292-4; Natural Secant'o 70 eps "©qQUIEE, 
: @ 5 BO9 3 & * XJ 4 


v" 
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Ki Ot a Conyenient 
1 Gtinhets Rule 


for moſt of their Occaſions 5 
For all ſorts of 


Great Gans 


' By FOUN BROWN. 
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1 Powder lies Ai is 6 Inches z..\ [Þ; | 
Iv the Weighrand horer of 4 I 
. fr Shot ? 


Tr) 


. 7T H- E- | : 
Cd! S ES of R Convenient: 


GUNNERS RULE 


et 


þ ns” | 
; at a I £2 "'Y —_ 


W654 £, Fi? - x "# mp F 


4. The Uheaf? Line Drewhnp the Weig iobt of 
* the Shot , hating the Olemete? g 0 the 
Bare, or haut? the "Weight. of i the Shox , 
. bd fol what the Glths Diameter "of Bore 
muſt be , allowance being. A kd tbe 


winder vent, 


PSY 


(ou the Diainettr " the, pare on the 


Line of Inthes*" thetr c count. backwards 
toward 1 8 2 oth ddr of thar Diameter, and 
juſt againſt ; ir on the ine called the: Weg he 


of Trot Shot, isthe of the Sh o'r re, 

bet «ow 111173 alt Jo. 2108 40 157 
| Vier "Gin whoſe hanketer 
| .- DR. Ty late "here the of a1 


A 2 Coun: 


[; EN? 
f 


+8 


Counr backward toward 1 a oth part }J 
of 6 Inches, whichis 3 tenths of 1 Inch, 
viz. at 5 Inches 7 tenths ,- and the Line of 1- 
ron Shot ſhews 261. the weight, and the 
Pn is F Inches 7 tenths of an 

nch. 


' Onthe contrary, having the weight of 
the Shorſeek it on the Line called Weight of | 
.Iron Shot , andjuſt againſt it on the Inches 
is his Diameter, and one 2oth part of the 
Diameter forward toward 8 Inches, is the 
Diameter of a Gun Bofe ro fit that Shot. 
"2. To find the Experimental Weight of 
Powder (Tower proof ) that « found con- 
'  ., _wenient for ſervice to uſe in Guns of 
' © "Teveral Fortifications or thickneſs (and by 
\*  Ethſequence ſtrength) of Metal. 


'* 'Pobnd the ſtrengrh of Guns, | the brief 
Ruſe is thus Fd he Diamnrer of the Cham- 
ber or Bore of the Gun where the Shot lies, 
then. true ;bored and true fortified, 'Guns of 
Jron ought to be-1 1 of thoſe Diameters: & 
bou,the Gun at the 'Touch-hole ,; g at. the 
*Crunnions , and 7 atthe Neck. '.'7; - i: 3 


FEy ? 
” » . e's 


. þ * 


CY LY Fat Ss ER. 


(3) 


Braſs Guns bearing he fume MS th s 
Powder, are as ſtrongat g Diameters of the, 
Bore (at the Chamber) about the Gun at 
the Touch-hole, 7 at the Trunnzons, and 

5 at the Neck, a 13 belund the mouth or 
moſſe ring, _ the difj per is ſet, . This 
15 the Rule nd Meaſure of true :boared. and 


and true fortified Guns ; and for thoſe more 


or leſs fortified by the Lines on the Scale 
marked and numbred thus; | 


Weight of Powder for Service , FE by 
the number of Diameters of the Bore aþout, 
the Gun at the Touch-hele, wiz. For true 
fortified Guns, and for two ſorts lefs torrifed, 
and for -rwo ſorts of Guns better forced, 


| both for Iron and Braſs, | 


Braſs I "bt 


| | More fortifigd I - ©} Diamerers 4 3 3 | 


True fortified Wi Ge nt EA FTTH | 
8 
Leſs burified 7 Damen 


''Th having plinth the meaning of 4 
e Lanes, theuſe is A 


| A ; | . Tow | *% 
SY 
Z ing 28 
. d : ry 
YT M ' : 
6 


(4) 


_ Having Cad the ſtrength of the Gun, 
eemparing the Circamference 'of the 
Gin arthe Touct®lible by the Diamerer of 
the Bore asaboyeſud. Then ſeek the Guns 
Diametet on the Take ot Fakes , and juſt a- 
gainſtit'on thar' Line which comes neereft 
the Fortification of your Gyn found, is the 
t'6f Powder fir for ſervice for ſuch a 


bac: Fi (? x; ] 3. 


"Rxangle, Suppoſe pl Brafs Gun be Had 
to have 9 Diameters of the Bore abaut, the 
Guriatthe- Touch-hole': Or an Iron Gun 
&f 147) hamerers At the fame. PR 3 ſuch 2 
Gan. Fc unted true fortified. 


; IS & 0; : 


«hen the Diarhieter of the Bore. veg "'q - 
Inches , ſeek 6 on the Line of Inches; then ' 
juſt againſt 6 Inches, on that middle Line 


marked 9 for:Braſs, or 1x for Iron, is 19 

Donald 4 the- Weight, of Powder for Service 
Bo fath a fortified, Gun, and half of 1a and 4 
added ro* makes: iF und 6 ounces , "the 
prof Bw Powder for! a a Gun, | | 


: Ps n , Sup oſs I find the ng. 
+ be ng apes I fd at the 1 "ol 
= hole, and: be. 6 Inthes Diameter'in 


then jolt 6 Inches counted on the Line o  þ 


Cs 'C hs ho Inckes, 


a ww 2A dd KW, jad 


wot. - ens AQ "A weed "Ah fn. % 


O81 """ 
Inches, on that Line of 9 "a Iron , 7 
for Braſs; is 6 cond Ghinhomab3 nahi cf 
Powder fufficieur ave for mn fon on (BAG 
Gan for 'Service; ' and: 2-pount':g/buntys = 
more, mall : odundundy eathcartor rock ' 
no th6 Let ad akevGan,: UE: INTO 
132 @ oo! SINN of adi a; r100T 
318} 3% 
Uſe of the Line called Weight of 
3 Gi athpatN Jo 221.1 937 yl 


| \ 
k{*3.C1 {2 37 bs. FT 8 5 OIO1T-H Rt 


C YL 


91.8 225fl: G1 @ Mor vaY 2716} 
*Hnvieg the coſinps Aileen found- this 
quantity cby th to beifed ar onerShey} 
ſeek the Balls Diameter en the Line of Inch- 
es, and juſt againſt 1 it on this Line 1s the | 
potnd3and 20o0- parts fe. pouyd\;. thi fills 3 
one th \oh 4Carteridg\of thav:Niamerer , - 
and by conſequence you have che" lenge h of 3 
the Carteridge to hold the Powder 7 for | 
ſuch a Gun. 


= 
"0,8 28 Tad 03915 10 Ver 18D omot 


Hold jxd:Juſt "a gant Gllechig on tre: 
| Frantic Lanes! tes 4oro-poukd: 


er rinrifille: 


q ers: * $I: V 737% 


b- ,  4551F. 


"Ther 


( (6 6) 
2] 102 0 be | fo 
$0 : Thanif jronkrideg/pard the: weight D 


ps 


Ss Jof:>Powger::to fill : ilpch the | hc 
_ Quotient ſhall beToldches-3 renthburbe clear | 3: 
+ yooOM as » belide room to tie | B 


* ith ge JA 


; - 16.4 Ki re 
Byihe Liveaf Nunben ly _ the | tf 

| Extent from e.875 to 1, ſhall reach the | | 
fame way from 9 to 10 Inches 3 tenths} a 
P 

1 

2 

] 


the clear = op I Toon 7 ito 
_ tic gs 


4a ike Lins called Pronds of Pow- 
. 193: Sl 5] ©" 4005manga TA ad _— i 


t i Gilendets 2+ Fo L0Y ] 
20] Sub 12533 _ LiCy 6! 915197 Eg if 5 
V7 

Some Gunners have obſerved Fant = *; or = 

b St j 

z 'butimate that) the greater: N| | 

Thynbzer 6 the Boren, be few © Di- 


—_— anvn,-theNiametcr of uboleGhot.). 
oNiameter at;w pt 
= TEND eps Trog 


+ +.rapnmathr on Ex 


weight. of- Po 
Service about 15 pour ow wore 306 Bill * 


_— _ will Powder ke? 54 | 


x 
Kos. . 


<P, 

for 6 on the Ling of. Iaches,being the Shats 

| Diameter , and juſt. againſt itis.5 /. 4.6 parts 

| the quangity of Powder lying in one Niami- 

| meter of ſuch a Cillender,, then one Diameter 

holding 5 I. 46 parts ; 3 Diameters will hold 

16 1.and $; * Theretore 3 Digmerers of the 

Bore is length enough for rhe Carteridge. 

Again for alefler Shot of 3 Inches Diame- 

ter, juſt againſt 3. Inches is 16 Ounces and 
the Powder in one Diameter , - now, a due 
| charge for a Minion well tortihed,thar carries 
- | aShot of 7 Inches Diameter, is 3 Pound of 
> | Powder, | then one Diameter holding 7 but 
) | x0. Qnaces 4, 5 Niameters holds, 52 Ounces, 
, Je - more _ then. 4$;;the -Qunces -4n 3 
J ound, | ENT SO 


, gain, A Cannon Royal, whoſe Shot is 6 

; | againſt 7.7 Inches onthis Line is xx Pound 

1 | 25,the quantity of Powder in. one Diameter ; 

|| therefore little more then 2 Diameters long 

| | iz. 24 Inches, will ſerve to makea Carte- 

> | ridge for this Gun of 8 Inches Diameter in 
the Bore. ; 


Note alſo, T'o fill a Sphere or Granado-ſhell 


4 of the Diameter, - we third parts; o 
_ »—% 4 12} hob x þ4 77 483 lh 4 $74 
3 4 CEL : BY is) DN 32 vw FISBI% Þ &< & p 4B @ | -þ + i "v1," 
© , s , # x 
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(8) 
{5 that if the Cittender by 'the'rule of'7 } 
Tiiehes 1 4. parts hold-g/ Pow,» #'Skell or | 
Sphere of the. fame- Dianetet” "holds but 1 


F j ; j 
0h; tw thirds of ye” BIUL; 
: __ + % ? vu: YEH. 
"Ris + ET | £2: \ 
$03 10 2737504 7 C1 a LI L168 
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PE fied whe wie if Grids Shells hy 
the Cons Patying the weight if Ion Shi ; 


atilep any Diatter.” | 
£21 \p FL 4 $74 « ; * 8 - YO 7 3 xs 34 
10 > $4528 "1 » { fit © 


? Ui Wet Galli ger Cor es find the Pin. 

«roof teh Zo the Gratado Skell,'ard Þ'; 
by purting/the Nulb nth" the Hol for the 
fuſe, find he reateſt Diameter on the ins 
fide of the Shell, then by cqunting thoſe | 
two/Diatheters oli: fi nhes, right 'S 


Þ Þ:. 
DL We 0 
Jt ; 


the Le ealled hr ; We p 
the Weight of aff yn 
16" thoſe two: Praeres, Whgh"the" leaf 


w on ta ket" from” ef > HHAMins "1 
tr ihr rhe Abad Sil Parts 


enioul 
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Example 


Il>dt-ovgr: "Wy 10 919; RoT.a o $1071 


ices on tel Line fe 3 be f n 


('s) » 
Phot is 2407. | Then if the inſide Diameter 
Þþc 10 Inches and ;, the anſwerable weight of 
Jack 4 Shop is 132. L..the 154 takba fo 


ho, remains 8$ ], the veight of the- Graz 
bo Shell required, | 


I | | "go M14,5 16 7 

Is Hike, goanper you Sabo cher Lineite 
, ew the ces of Leagen Shots and Stone: 
Sh:t, at any Diamter, Ss 


ye 
\ LL i 
%. 3. 


jor Pi the Bal Dimes -Line 
-apdjuſt agaipkx. one Live 
15; the. wel rahereof:;.;andljufb 
ates found FIG they 
tone Shqe KL cout } T{IZIICD 


4 ih, 
$1. 45,0 { cies C5; } 85 {L139 4 . 


F TAX © Bramgle + daut ot welt to 


| : £7 T6 -1::1z 38 Cd OO 
| be Hires Dixmonpe "ores Wy 
| & ln Ball 5 font 1 $1:quarters;. 
ry c {the Scone its 
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_ + Tofiad the ls wy of a $ lots in calf 


©: Inches. 
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Count the Spheres Diameter in the Line a 
of Inches , . and right againſt it inthe 
Cube lndele Co 


called the Spheres C wy in 
1sthe Anſwer' ws ;, 
8 11 
- Sippoſs the inſide Diameter of a Grangh 1 


| Skelbor ihe'like, be1o Inches,ſeek10 Incha |» 
okv-ihe Line' of Tnehes , and'juſt a =7 | in 
on this Lin6'is'5 2.8 Cube cher , ui fold]: 
content of ſuch "a Sphere 7 in Cube Indi] "C 
Then ifa Cube Inch hold near half an Ounce 
. of Powder, ſuch a Sphere'will hold 52.8 alff 
; Ounces or 16 as a Line near to this,whichh 4 
ſhewerh: what Pourids of Powder a Spharf| 
holds at at any Diameter to 1 Inches Diame|- 
ter;doth moreplainly and readily KeEY ta 


"1 
Diameter " d 9 ! \ 
j 


(1) 


þ {On 6h i the Rule is the Ordinary 


kl ' Pieces Names : as, 


*F. N. for Falconet, F Pt F =" "* 
Dparch Piece whoſe Shot weigheth 3 =} 
ne Falled a. 3 Pounder, M. for a Minion, S.;for 
{Saker, 6 for a 6 Pounder, D.C. for a Nemy 


; Culvering, 12 for a ton 
| for a Whole Cutiyering, 24. for a 
fer, D.C. for aDemy 7 Canon, ar $.Cls 
| iBaſtard Cannon,W.C. for aWhole Cannon, 
" a for aCannen Royal, GEEY! 


7 "Note every itroke by thoſe Namescoum 
| ing from the end where the Inches beg 
£4 the height of rhe Bore of thoſe ſeveral 


Andin REP — i Is let the weight 
þ of thoſe Pieces. 


——_— = AL by: a 


:| Then in angther Marge: 18 ſer the night 
I] of Powder fir for thoſe Pieces to uſe in fer- 
| yice, and one half more Gree tor the proof 


Powder. 


Then 


Then i in another Margent is ſet the weigu 
Wihe ron Stor! or thoſe fever: al Tel Y o 4 
k je 
| In another Marg nt 1s fe the eng ofa 
Ladle to oh w ze them 


4 4 th ana 
"The hirigh oFflie Pieths ? are. ſometindl L 

Tr on ewith difcents The vs 1 

for the” th P, ay Ap lication into. , 

Mouſfel of thoſe'feveral Gtins: and na 

is called a He) Jghc þ Board tor, he Gunnersuſ t 


, Ds the Gintier) ue and Heyght 
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b-” Ee Tabh pay Gunners, RES: 


|= 
Names T4 Leng Fins ks 
FA Zece. 


. Pp eces, a | 207 « Pt 
: 1 ue forrif EF 
__ 

2061. Royal 


w | 
Gnnon__ 


4 . 
| L 
L 
. 
= 1 
" LI 
a LE IN 
>» 
'Þ.* 4 &S+ C- - 
# % 
 # 
” wa. 
p = 4 


E635 50 50 


png 


4 
_ > 3 
- _—— —_— = 
"CO O @© 


PS C14 + ih 


Fs bc F 


' Names mY Les wan Brea, Leng. rear | 
| Peeces,” IL lt Lad. \Cart.| Cart. 1 
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| Z D. Culy:| 


£ 3D. Guly. ft 
*| 1 Saker- | 
: | 2.Saker 
| 3 Saker 
I Minton 
] 2 Minion 
'] Falcon | 
] Falconer" 
| Baſe ba - 


Py TRY) 
# 32 Hound (14 
4 6Pound.f! 
4 3:Pound.} 
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The uſ of this Table j ws, In the Fi 
Collum you haye the Names | of the Pieces , 
.ih theſecondthe length of. the gieces in feet 
and decimals, or haltfeet , inthe third Col- 
I lumthe height of the Bore i ;n Inches and 100 i 

parts, in thefourth the uſual weight of the . + 
| Pieces in Pounds, 1 in the fitth the weight of | 
If the Shot of Iron in Pounds and Ounces , im 
| the fixth the Diameter of: the Shot, uri the 
(| ſeventh the weight of the Powder oy ſer- 
vice in Pounds and Ounces, | 


nd breadth,cof. the 4 according to 
Nath, Nye, .the leng &dth of a 
teridpe,, that. is the le 


oth ," and circumfe- 
rence of. the Roller on.wh chit] Is made.” In Eg 


In the. ſecond part you ANY the. og "1M : 


.O:.0..0, &O: © >». = = 


4 Doe; ; 5 Jorothery ule progres: rio 


YT 20 I 
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: The Uſe of hs Ling F Numbers 01 
Gunners Rates. :: ir 


7 find the Weight of Iron Shot | DN Y 


..00: OO POS oO. 


B —> 


1- Itis experimented chat an Jrals Shot ob. 
Ji Pls Diameter _— 72 1. Theo 
=: 


ied oo bor. Mod Gs 
jo a un L 


vg 
£4 


' ; ther Iron Shot, a1 


cetk the ex| 


; 
n 
a 
if 


On tbe comrary, ; the "_ wig 6 given' fo ford 


the wc: 6 


pa Nu umbers between 74 
ches' Diameter, ari 
Jon piveſ ro find a Dis 
parts; that exfent laid the 
es to 6 the Diameret 


' 2. Note, If a Shot 6f Iron 8 [aches Diameter 
6-3: be 72 ba Lead Shor of the ſame Diameter 
t03þ; z 2 Braſs Shot of the ſame Diameter 
13 Bol. 1'2 Ounce dV arld a hard-Stone Shot 
of 8 Inches Dtameter weigheth. 261, 


Mr. Nye Gichthat hve pound of Lead and 
- one pound of Pebble.Stones mixed jr.2qqus 


_s ”a-Srone;Shok: equal, in, ber, ga 
| to anlron Short es 
&e I. weight, 0 


t 


”Y 


x}, And.ſoin proportion, as ſuppoſe Twotild 
make a Lead and Stone Shot of 4, Inchits Hi- 
til ameter (ſuch an Iron rag? 196 9 poyind 
| 54 parts is 7.5,which together takes 9 1.and 
the Mould is to be 4 lnckes Diameter, * 


FRE 


_ 2. Having the weight of one Gift, ' to. 
find; the near weight of another of the ſame 

-j| ſhapeand: of; the. ſame" mental, o# anorhet 
-| merzal. DL Sage EE ths 
7: Robo bacs | ae pcs? -4. 
dd Piameter at the rouch hole: doth weigh uſu- 
ie 3lly,2700/: weight, wharſhall {Bra take 
hl eigh of 10 Inches Diameter ar *the rouct 

\. Theextent onaline of Nutabers from 1 3 
Inches to 10 Inches, Jaid three times the 
ſame: way from 2.700 falls upon 1236, 


| A Demy Culvering. of Braſs of x 


er; 
ry 
ter] 
of AT SO? | | 
Onthe contrary, the weight given to find the 
' Diameter, PLES Re 


e 


* / #4 
by 

> wo 
. 

, 
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LF DETETN F 
n& = P'S t..afid weight: counted; ori a line of 
bi OY | oO Numbers , 
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£ ſhall reachfrom one Diameter to 


s * Pr {uk Suker be of Iron o held to find 
its weight,ſay As 80+ the proportiort for Braſs, pug 
isto 7 L the proportion tor Iron, ſo 8:12.36 
the Bralz Sakers weight » to 11021, thelron| cz 
a raya aP ' bet 
From one, good experience of the weight. Gy 
ot Powdey uſed to a Gun of true tortificati- Þ for 
on, to finda fit weight of Powder for ano- | {,, 
ther Gan of like fortsfhication,or a ſtronger or. 
A Wea ker fortification,” | 
1s experimented: thata whole Culvering Þ th 
cho e Diameter[;of: Bore is 5 Inches anda | co 
Tho and frue fortified ſhooteth a Shot of! ea 
Iron of 2.01. and+ with 91. three Ounces of} 1; 
Powder,how much Powder will ſerve a Gyn 
 Pbole Bore 1s 4 Inches 61 parts, = b- 


"The extent from 5.5oto4.61laid 7 times. | 
the ſane way from 9/. 3 Ounces- on the | ; 
{ame hne of Numbers, gives 5 1. 6 Ounces | 
the weight of Powder for ſuch a Gun to ule? 

_ \n ſervice, ' 


Bur if this Gun 1s ſtronger fortified, as the 
Dutch 12 Pounder is, it will bear a proven iy | 
Charge; and then the extent from 4800 to . 
LE the weights of the whole Culvering ; | 


1h, 


-— 


"F3.T: 


and 12 Pounder willreach from 9 1.3 Ounce 
the Culverings Charge to $4 12 Ougces the 
12 Pounders Charge. . 


7 But having found the Charg by the Dia- 
5 | meter of the Bore. Then conlider theforti- 
? | fication and Weight, and by theline of Num- 
\ | bers ſay, as the, weight or fortification the 
t Gun ſhould have to the Charge of Powder 
Þ for ſuch. a Gun, fo is the ve « of | the Piece 
Þ found, to his fit Charge to be uſed,” =) A 
I But for this matter of weight of Powder, 
the Lines on the Rule. deſcribed jn ahi fe 
FJ cond Uſe,are ſureDireRtions,and-as. ready.and 


ning. 


L—_— a 


CH. A P. Av, or n  b9J&47. 


Þ 


tal Vertical, or + South Erett Dial, for =—_ one 
Latitude 1, 167 a Or pans foriany 


Latieade. 


F 
g. MOT RIRL and U of 4 pmenient Helvtod 


4 * 


\ 


LILEANDT volt ct 


& as from 2. or. 3 Inches to. 9: or 12 Inches 


- JI uare , inthe lower part of which is a hole ' 
"Jtorned of any convenient bigneſs, for a Mag- 


= 
W 


By netical 


4 

a 

fy: taſie as ever was uſed ; done by a] _ | 
f | 


ITis a ſquare Box of an y conyenient bigneſs, 


. : pF i 
*a 3 
Ks Ps 
* 


{67 5 BY 

waa Needle to playin , with the 360 De- 
= 5 60-4 Braf Rip ;, © or on part of the] - 
| wood, for theNeedle oleh direQly apainſt,| ” 
beſides the 360 Negrees « on the bottom of the 
Chard: ; being covered with pl: afs anda wire, 
or WAX to keep it from wet and \ether. | 
* 1/20 
-4'F'o this Bok 18 Faſtived E! coyer te open * 
with Braſs Hiriges, and a brace rv fer the co- 
ver uprig ht; or Hes 24 dep gree of elevation, | 
Alſo a Gl or hire-iridg thred to ſerve for a ( 
Ons faſtned to a F ecs of Braſs at .onef.*: 


 efidfrojedted'over the pl: i, arid roy ha 
Yn = by 
inp' for tothe Ho Rohr 4628 


Di 
quired —- . 14 
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' Alſo on the faperficies of the fe? is deut- 
neated a HorizontU Dial for- any ne Lati- 
tude; and on the inſide of the lid a South 
Dial fot the. ſame Faaricude, int Withirt rh 
an» Equinactial Dial for any Latittide ;: at 
the ſame EquinoQinlDial to #yLarittite)on 
the outfide ro 2.4 Hours, on che Mifide*ro 
2 Sys which is always enough. 7 | 
b- PSY \Y! en acy't > Y 1703 Y 154 2 G I. 
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The ſes of the Inſflrum Ed; 


| 1. To find the bour of the day by the Horizontal 
nl or South Dial, in thr TCarkitle thoſe bre 


on made for. 


4 en the lid of the Box S's 
ney. Opin open hole at the end Dn, ES: Lt 

14] ver the upper pin in the edye ol the xe 
G2 ver”, then drawing the thred for the Rile 
Ns ſtraight; make it faſt by turtiing at ics . 
©f or twice over the pin, re into the! Git 6th on © 
| the wppRrcoratey of the ld, © 


Then ſet the Box Jownn ofn jay " maj 
kcies , -asthe graſs orthe earth'\, or a Stone, - 
as far from Iron as you can, Y as no- Iroii ve” 
within 6'Inches of it, and ſer it as level as 
You can , which the needles playing erally 
and well will ſhew. 


Then turn the whole Box FREY BER 
till the Needle play right over the Merigian 
line; thavisthe croſs-end of the NeeAleri - 
over againſt the Flower-deldce , then thi 
Sun ſhining , the ſhadow of the thred ſhall 
B 4 ſhew -:- 4 


T4) 
ſhew on the Horizontal Dial the hour re-þf th 
quired , and alſo on the South Dial for the eve] 
moſt part . .of the day in Summer and all! ? 
the" day in OE. | Deg 

Ynev 
war: 


2. To find the Magnetical Azimuth of the Sun 
VB. How many Degrees the Sun is from | | 


the A Meridian. + =_ 7; 
is 
S1KLG * { \pAr 


KR ar hace g and; draw the hel 
Rr » :and fo keep.-it- hy the pini}Bo 
Cur.inthe corner of the 11d ;- then ſet the: an 
Nondogn orholdat ſteadily fe level ; be="of 
ng fo ſet, tury/it tillthe ſhadow of the thred fo 
P.. LS 12 2 Clock hour line. Then the; | A 
needle playing well and ſettled, ſhall on the I 
Degrees .ſhew. the, Suns Magnetical Azimuth Þ i} 
wired, by the, North end gh, he, a ſ 
* the crols.; dy d | | 


«& bs 2-11 


2. We find bs variation o the Neel tr om the : 
irue MaFIgbey. 


hy ty , AS « Sis 4 
i? . * : : "Fi - : » © 
Y » 


v6 
:Þt 


» 
= 


"When the Sun 184n the Meridian bach 4 1s 
every 7 8 At 3. RY C make te ſhadow 


ol, 


(25) 


e- bf the thred to cur juſt 12; the Box ſtanding 
be Jevel, and the Needle playin g well, 'then what 
| the Needle wants of playing juſt- agatiift o 


Degrees 1s'the variation, ke nrphy 
Jhew which way ; viz. Eaſt-ward or Weſt-- 
bed, ok TT PERO HR Ge 


..+ 


» | But this way, though it be very plain/and 
aſe, yet it being difhculr ro know when it 
Js 12 exaRtly, another way may be'thus, 
{JAt any: time of the day, at an hour'atleaft/ 
© [hefore or after noon, open the lid and (et the 
{Box lid ſquare, and draw the thred ſtraiphe-,; 
ef and ſet it downlevel ; 'and/niake the ſhadow: 
=*Þof the thred to curthe line of 12. Then byrhe- 
1 [former Rules. Page 95 find* the Sunstrue- 
\ | Azimuth by the T' ular Quadranc;; by! 
L 
; 


the Suns Altitude; and juſt when you take 
{the Suns Altitude to find the Suns Azimuth, 
{ fee that the Shadow cut 1 2,and that-the Nees. 
« | de play wellffang note'oywhar depree it curs, 
I which is the Magnetical Azitnuth, ahid then 
7 | the difference between that and the true Azi- 
| muth is the variation of the Needle, 


” 


i 


h c / F - C 
Example, 


{26 


TM ade 5-139 the. Sun. being 45 degrees 
anfl4.4 miyutes pf Altitude at g in the fores 


noon , the Box ſtanding level, and the thredſ| 
cutting 12, the Needle at the ſame time cuts 


64degrees 20 minutes, but the Sunz trueATzia 
ach foun 
Thenconlid 


Thred will fall o1 0]:I2, 
arethe North-or croſs end. of, the;, Nees 


eh 


Qion Yeing madeyviz. 642.0 taken from 68 


4@\remains,4 22. tor,the: variagipn: of the 


PEI; of Oe N ce Weltyrard. 


92).G1 if oa 


3 
34 COLiks 


S To find they variation in 6 Morting or Ned 


ple 3: ſuppoſe « Eq the ayb of SF u94 


d by the rules jn page. 95 i 68.40. 

erthe Surjs Azimuch being mare 

vl Apo por at as mn 
;PRFRR © G8grees of the Nort ;Noint "| 
ork iiir Shadow of the 2 


vaxſeth to the Weſt-ward, and, Subſtra-f 


is, tbe Suns very Rift 's or Flwvng, cal, | 


, is ge; b (4; 


On the 10th of Marci or 1 2th of any 
when the Sun riſeth in the Eaſt ahd ſets 
n.the .true Weſt point of the Horizon ; 
FR the Box down on a flat place, open the 
lid andftraighten the thred,and look rough 
the muddle hole, turning the Box till be 
oe. Thred 


(&f 

| Thred looking through theCenter holein the 
nal Box lid the middle of the Sun juſt ar ri- 
el ing, ha it Veins above the Horizon . , then 
if the Neale cut the Eaſt and Weſt line there 


0's variation , .Iif not ,{o 4 yp. 4 degrees'ﬆF 1 It 


15 d, which, way-the 
and - ecflle v ew, with a ittſÞ 


E. | due Nu deration. 


q.;” \ Now,X hatar any orhertday: you rhuſt God 
| the Suns Amplitude by the rules inpage 93, 
and the difference berween that and theMag- 


netical Amplitude ſhewed by va Wu is 
th i W. : ; \ 1 
| | tb en' the pe ns Pa true « Suak fat 


plitude, Non & from the Eaſt point, is nearer | 
to.th ,then AE: Mignetical: 'Amfili- 
homes 


wide | by the] On \Gararkcer'® 
Welt-ward Si j 07 


i 4 the xr þ 245Y ” i hos 
Sowch we e Meridian. theh the Map»: 
netick; Ampli 1 ua ». the; variation . 3. Eatt- 
WE at am conrnil in the cherfioon. 
- Sun; ſetting: on, a 
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Fey 5. To findthe true hour of the day. 


| The quantity of the variation being know 
how much and which way , then the Nee- 


dle Point is to play right againft ſo many de-] 


rees at each end, and then the Shaddow of 
the thred will ſhew the true hour of the. Jay 


en the Horizontal and Vertical Dial. - 


, 


1 our 
lis to: 


i 


6. To find the hour of the day in any Latis 


ov * 


- Pride, - 


Pur the hole: in the end of the Brace over 


the lower-Pin inthe edge of the Box lid,and 


ſhut the Box 1id till the innermoſt edge of the 
Box-lid cut the Degree of Latiude on..he 
Reice'; ' then the Box ſer flat arid level, . and 


the Needle Point playing right over the' De- | 


gree of Variation ;” the Box is fet:due North 


and South , and the Box lid is parallel eo rhe | 


FX Equinoctial Circle , and a ſmalkfit'Pin ſtuck! 
in the Center hole repreſents the Axis , and 


points up to the North Pole ; and the Sha- "| 
doyv of that Pin will ſhew on the upper fide 
of the Box lid, in Summer time the true 
«ants 


Þ _- 
og - 


tis) 


ſhour of the day required 1n that Latitude it it 
Þ toſet to, 


"'S.  C- -.* 


In the Winter time the Dial on the. .nſide 


sonly in uſe, ſticking the Fin | in the Cen- 
ter onthe inſide, 


To find the Dectitr of a Wall the | 
7 Needle. mY | oh 


Ap oly the Box lid flat to the Wall , and 
hold the Box level, then the Needle being 


Jrtled ſheweth the Declination ; conſidering 


it thiis. "If the Croſs or North end of the 
Needle be next the Wall, itis a Plane be- 
holding the South. _ - Then if the North is 


| before you, the Faſt is on the ng hand, and 


the Weſton "the left ; then if the Sun be» 
ing in the Eaſt point @an look.on the Plane,it 
s Sourh Eaſt, if not it-is a South Welt 


| Phne. 


"But if tb South end of the Needle be next 3 
the Wall, it is a North Plane, and the Welt 
then 1 is on theright hand ; then if the Sun 
\ bees, in'the Weſt can look on it; it 1s a 
eſt Plana otherwiſe a North Eaſt Plane, 


The 


i #Thie: Nevale Kid tow ruth when| 
- you have rightly Added or ana the 
Variation. 


: = Colt Eaſt Deeliners add the Variation 


to what the Needle ſhews, the Sum is the 
ys ing 10n South Eaſe Squth Weſt Decli- 


a& the Variation from w at 'the 
Niedle ſheweth , then the remainder is thi 
Declination of the Plane South Weſt, 
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"1 If the fide of: rhe Square he under 

'F Inches, call 3, foot ongheright.3 Inches, 

1,2 foor2 Inches,;x foot x. Inch ,-&c.. 804 

0 þ fer thar: agairiſt ſmall 12 at 144, 

by right againft- ron $heright,. is the "Feet; in 

3 eo; x0- make 1: foot, of Tim- 

þ ber. © Examp leihya inctraand Square, 

| fer 29 Inohits, or 2-foot 3, lacties:to 144» 

4 then right again ron the, right is 38 

|. foot' 4 liches3;, the lng, to, Make I 

'| foot. - 
' 'Or ar ithe. ſame. time ay 27: Inches 

il fares 2 Inches andnear'\ + anda. half, 

Þ tlic length to make one foot Old. count- : 

1 ing wo 2-Inches at $ theſmgl MG at "0 99 

| fbetefr; 


&:'Y 
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4. The 7 my be YEP gives in Aches, 
Pad At £90 In fees, ro! ' find the com. 


i x odrher tto Gs on the |* 
fefc, thenJuſt againſt the Thches:, oy | 
and inches'ſqu e ontheright, on the | 
left is the aac required; Example, 1 
fr 2 footldng and afy Inch Apia 7 to | 

er | Tor vhs ianeſido foot! 

t i foot oi tide, tO 20 oot 
ry left ', "then RR eg Inches ſquare; 
fodt of Timber, ar 4; Inches iquarg | 
oot'z ihcfits and 4, :ar! 2 foor ſquare. J®" 
TENL 'at 3 Inches ſuare 1 is 15 Ind IJ 
ches, being reqd/ among the' ſmall figures; |; 
at2 '[ti&bi hes ſje road at # foor on the. 
right , bf GIN and A 0n tho left , «+ Y 
mong theſmallfigures”, this takes in the) | 
. ſmalleſt of Timber, 6 
ba: WI great Stofies or Timber do! 


hin chefetrdius on! | 


and: then Juſt » phy the Inches ſquare is 

the Anſwer., calling 20,200; ; 40, 400, Pe 

kn if a Piece of Timbet be 40 foot © 
40 Inches hone, RE 


R Set 


ol. Gap). | 

F- 5e2 100 the tight 94 coo lien 
hog it;40., / them: juſt - againſt 

wn! Jaches: (ior: 4ol | ce) une 14450 


the anſwer or content required. 


| bed 2, To Meaſure round Tirpber '& the 
\ . Whites Role. we 


4 L Ht any Diameter given, to fud ow 
 ncbje in  feor 1 ng... * 


CErthe mark at 5410 PC ſokes, 
then juſt againſt the | or feetand 
hohes Diameter counted gn the right, 
on the left fide is che fer WILTON © {por 
Ser Rata then. right again Te 
Dis counted on rhe right is 3 {oor 
DD TI 
long, / w I 01 tip a y [2 | 
kngh: af the Tree &ives the exalt cdn- 
ENF. , 4.3 
[ At 8 Fog Piameve vgs opti x faox 
*[ long;, har. if you call $ "leaks; 
-[dut 8.inghes.,-then the ſmall figures +52. 
_ [443 48, ſhews but 4 inches and$,, theenxy 
[ad Quantity of Timber-in, a-feot long. 


Which you may &e-at thebeginning cod 
WHpmong the inches, B 4 Norg 


lopyer, Phy 15 foot,” 


KS + 
" » "4 
. . l A «40 et 
. . —— +4 a 
> # ® 4 of &# , . F d +. (FP b- odd 2. 1%. 
b 2 l ws, ab * s.\# . =. 4. ov ak ws 
, " by , hs We” A. 0052 # 8 vas, BR ISS IF & tn 4 


| (t24) 
*Mpte; When'you" account: the: fourth|/ji 
t of ths Girt the fide of the: ſquareſe. 4 
qual, thenuſs'the mark atD ama. 

34 ; 
» 2 | 3 


« » » o-- Ry 


2. 4 any. aber given,to Pi avg mc 99 
> 1 Elem I ſolid foot. - 


Set the inches , or feet and inches 4 
ameter, counted on the right ſide, to]; 
Foor'onthe lefr, ther right” my fe 
mark at td'for True Mei not 
for the' Allowance / is theten 
red to make-6ne foot, I 

Example, » At 1x inches Dine | 
ſet '11 to'x,, rhen juſt againſt"r'd | ul 
18 inches+, the length comakex foor.'| 

"When the Diameter is above'3 og | 
Tet the Diameter: to ſmall-12-at'r4; 
the left ; then juſt againſt cd's ib nchs 
anjolg the ſmall figures,and x 2th patt'dl i 
aninch more tonake i foot; / 'Exampl, '\' 
At 7 foot Diameter. , ſet 7 foot of it 
fight; -to 144 - fat/finall x23 oxtbe lefcl, | 
chenrig hr againſt #d is 4; of aianchant 
\ o®} 2 dfax2th ro: make 1-t00t:; Yirfor v6 
ry ſmall wood under 4 inches Diameter]. 
call z foot 'oh thevight 2 inches: Example 
DAY weaned fet"; 2 foor: on che. 

© 26 tt | $5:0:51-961- U. "right 


"Ta5). 
h]/right to x, doh the lefr;, they juſt a A * 
# wy 45'fobt. +, rhe length required. 


' The Dianiter dil ee: given, to find 
the ſolid contenr. 


"Set tdto thelength , then jſt again 
ihe Diameter is the ſolid content - 
:red.' * Example , At 26 inches Diar 
| and 25 foot long, ſetr d'to 25, cher 7a 
I] ; againſt 26 inches is 91 foot and ; AgATE three 
jpfiches Diameter, is x4 inches and * , the 
content. 

' When the length exceeds, call I fooe. on 
"} the left ro foor, &c- as before in the 
M71 ſquareMealure, and the content increaſe 
- uſ; oy 76 'alf6.? boy 

7X) t; 4 

' Set. 3..To Meaſure render 9 bein 


Sa. 2 £2 


#he Cirounferene | 


| 


%..'> 
# Pp f. Wb, wy 47S. 


"M x. At any Circamfercnce given, to fin bow 
pley\ * nxWeb 15'1n «Jeet Teng: — 

oh | 

fl , - Set the thark at fr iy rrae Meaſure, 
and | of 'the Mark at R' ſor the” 'Allowance, or 
t ſtom-asaboveſaid) tro t on thelefr,, 
tet heb juſt againſt the inche#abour, is the 
al 4 Quantiry'in one foot Tong , which being 


che] multiptie; by the lengrh-in' feer, gives - 


gh} the true ſolid content. Example, 


”, , kh 
"> 
) -- oktinhl 
£-£ *t "4 we 

GY 

, v op F- 4, Lo 
«- ” ++ +... 5 
"8 Ws CO Fe 8 27 


| Cas) 
Exanphs , At 2-Foot about , ſec 8x | 
ENEP® true Meaſure or. Cuſtomary, on. of 
or 12 at 144 On theleft; then juſt |. 
againſt 2, Footzis 3 inches and. Aithe'con- | 
tent in a. Foor'at true Meaſure; orif | - 
youſet R at 4 to 144 , then againſt z 


foot is. Juſt z inves] oaſ owes "y | 


2. The UFREE: rence given ,: FER! 20 
mach in len makes I Foet. {dns 
Set the lake! or Feet and inches toad i 

to.1 footonthe lefe , or to 244, then; juk 

againſt tr for true Mealure,, orRfarthe: 4 

Allowance,is the length to make one foot. 

Example, At 5; Foot about, ſets -Foot - 

tO 144» being moſt CONVERIER Te. then zult | 


againſt tr is6 Inches and ,;; , the length | |ic 
to make: a Foot at true Meaſure or 
right againſt R is'7 Inches. £, to make ay 
Foot at the ufual Allowance. - I 
Nete, ft the ſame time as 5 Foot opthe |; 
right. ſtands againſt ſmall x4, at. 99 1 [2 
the lefty 5 Inches ar the begingiag end 
ſtands againſt I Footan the lefe, axljuſt, I! 
againſt zr is near 72 foot and 3, the [yh 
| length to make x Foot at true. Meaſure Th 
MPR | + S1:92491 9713 OG A. 


| ta”). | 
|o# 92Foot againſt the uſual AOTance, 


r 

x 

t | ' 3: The Circumfer ence and len gth | 

| | T1 Yee, JIVeR iN ext 41d Inebes, to uf 
fl. "tbe Context ju} ld Fees. y-" 
ny in 
id 


| Set the Mark ate, ork, to the 
th, then juſt > the Inches; or 
| and Inches abqut.;; isthe Solid Con- 
391 tent in Feet and Parts... Example., Art 
+14 Foot 3 Inches and; abaur,, and 39 
% [the lors, how. Timber i isit?. h 
| Sercy'ro-30 Foorthe. length... then 
4 inſt again 3 Foot 3Jaches and 3,182 
\Z 10 Inches the true ſolid Conrenr, 
--Butif youſetR t0 39. Foot, then a- 
zainſt 3 Foot g- Inches And , ,,i8 MER 
r 4 aches, 
”.Thus you may meaſure any Square or 
[RoundBody,forotbgr farms 1 ped uce them 
Ms Ree 
. To reduce Nkige _ Beer or Ale, Bar- 
ries, Noor as Foot 9642 bs rts\is a Peer 
tte | fay'6 Foor) 
be bo SINGH Veit Barre 0.7631 
an Ale or Beer Gallon/,-6.x445\is a 
Vine Gellan ;; (BH95 thoſe decimal 
"fraQtions are #81 lac the Inches and 
 Jihe Foos Mealre. > Fl rraanly ſhew,by 


| as Ins + fo £5 
*$ 


$ y 


(ca). | | 
286 thatto gauge any Round or Square Þ 
Veſſel, dq thus: ap 
By the Depth an4 Diameter meafure | 
it as a'Piece of Timber or a 'Stoge in 
feet and parts, then by the ,Double:| 
Line of Numbers, ſay , If f 5. 875 be one” 
Barrel, what ſhall any other Number be? 
"Exaipple , & Brewers Round Tin 48. 
5 Foot t overin Diameter, and'; r, 
2 Inches deep, ſet Fdto FEoors tact þ ipk 
then juſt aga inft "kh foot '6 inches is 7 [ " 
foot, "Ther by the other fide ſet. 5.8550 bs, 
T7, thenjuſt'a gairnſt'+ is 12 Barretoan 
bans the near Content! bod Beet | 
reels. 4 
 Thokamie manner bf Work: (ctvbs for Y 
aby other Veſſel Rei nd'or Square; butef- I. 
chism more RPO, by: a Decinial Rule, | 
CHAP! nw; iaoenuo it 
The we , the Gangers Shding” Rale;” | jr 


Set.” Is The Uſe ſy rhe en ls fas 3, had of 
 forrpd envi Fs ann | 
be. added as priaing! fo Ganges | { 
follows $n,07der4 LI qc ' 
T9 reduce.\ ine Galtdns 1 to Heer Gal: tb 
lons, an the contrary: + 2071 ls 
'"Note, "That'a Wine Gallon contains | - 


23 Cube Inches, and 8 Buey of MeGat- || 
| _ | 


282 Cubelnches  hirefore (et 2820n 
" fide, ro 23x on the other ſide; chen 
bſt ag ainſt any Number of Wine Gallans 


"on tke other fide is the anſwerable 
|þv: y] r:of Ale: Gallons; and che' Num- 
er of Ale 'Gallans- counted on the fide 
ere 231 was counted. juſt againſt is 
he Number . of Wine Gallons required. 
k | ORR When 23x is.ſet.to 282,.right 
| Be: ogg is. 246 Beer Gal- 
F the contrary, 200Beer 
0 IG: | gar 1s 244. WAN alone, | 


hes app! s Niimbier of Brey Galons 
= {ode dtorrf ds F-$) wy 0 


s | ie That 32 Gall ons "make m1 Ole 
F- ; rrel Oins 33 the ſame Gallons. make | 
Sealed Barrel,.. Example cin 2572 Gal-. 
bns , haw n Fan's Barrels ? Set.-32-ra 
ly Seng againſt $a 2,.is 80 the Num- 
ber of Ale Barrels, and 12 Gallonaorie 
Re ſer 36. Fx I, chenjuſl againſt 
115-74 Beer Barrels, and 16 Gallgns 
EA done bythe] Rule for Diviſian, 
A. the contrary in 22 Beer Barreleand 
| Ws Sante many Gallons? - Ser-x.on anyſide. 
"4 ]t0'36 on the other, then juſt againſiiaaty 
ts 1 81gthe Gallons in 22 Beer Bartelsang *, 
gp 15534 To reduce Ale Barr:ls to Beer Bary- 
tl and the contrary. Sct 


— 


L ©: 


'T To hy. 
"Set 32 to FL then juſt againſt $1 
Bartels , is Fr Barrets, 9 uſt julfag 
> Ae Barrels, is 34 and © Beer Barreh 
| $00 Alg Bzrrets: 1 18; 2toBeer Barrels. 


4 To fitidthe Exciſe due for any glu ng. p 
. of Gallons without allewance at nj 
.' 'of Exviſe whatſoever; - 


"Note, The fotid'Extiſe for 26 Gall th 
of Strong Beey , al vent in 1687 withy 
vot allowance 6f 4 LE and atrels for 20 E 
$5. 64:for 32 Gal of Ale. 746 ol 
36 Gallons of $% Bret 0:6 > 

\IThip being. premiſes for _ Numky 
of Gallons under-ox above 36:(arg ww}. 'T 
Ale) to find the Exciſe. dues , Exempl, 
What is the Excife dire for. 24 Galton of 
irons; Beer? © "07 
| "Secs 6 che Gilfg dip one Barref, oi 

_ the Penc cr ola ſe 
, agamit 2 ons 1s20/g. the Exc 61 
; Sal RE: 3] " 
ke. ' ar"rhe ſanfe ſetting vohurs e ] 
<9Uue for any greater or leffer Num- | 
ber of Gallons -Us ;'Gallons age) | 
39Gallonsis 25 > Poſs 2 Gallons ; 
60 Petice, 80 Galfcrs ath 7 Teny; 
| arch, T2 5. 6d, | 


Pe £ "+ | 
5. 7 


"2. 


br > findihe Exciſe due for any Newke 
\\\ hs FER Seer x27 x-9ff 


"4 For'Stron t23 fot + 45 Buſtel bg 
| any one ſide, :107thel ciſe on the 
"other ſide , = Juſt agai ater Syong 
us ber of Barr «ls ound. out.on the fir F 
"| i <e Vicite fue on the ſecond. we 

oj ple, What is the Exciſe die for 3+ wo 
<4 rels of Strow chain Whgo 3 F "18 go eo 

*" F} vis 39 Is 3-2 ; 

[ 25. mari FE: = 


9 the Ind For * Grouped .Nymbers, 


. 6h the Lift of. Pence..is.n by 24 2 
| in gs Ys FR © fo 5 far, ed ria 
c$ e ſet 22 Oo, | 
ot If Nba 


ale, At 75 Fore of > Wy vg, 
xciſe,”” it AWaner s go » Ju | 
a =, Fe hone Than Pn 
o1 'the c ſue Or. 7 
ew of. a ey wi 
. For: Jer ſet 23 "tos Exam; 
ple | WhatExcifc is ie Ley: FEE 
" ' Small Beet 3 Set Rid i an & 
+ [for 25 B, Ws es i pail 

| $3. 657>x2; the Exe Jor 66 - vi 
-A | ' rels of Swill Becy ”" AG E9 

"Again, Ar 5 Barrchs is. ory "Noe, 
| The'r| is 2: $, then juſt apainſto85 counted 
en the firſt Parc of the Line of tumbers, 


=. 


£4.9 
Wes 1 
_-” 


ſed 


_ 20 the given Diamerer is 17, 
164 


Diameter i 20 Foot. 


. : Cas " 
on the Line of Pence is2 4. in all 2 25.24. 
Again," for 8 Bartels is. 1.735) Note; 


The x is 2 5. and+945-more .cotinted 'on- | 


ers onth rheLine of E Bos 174. af: 
ll, ; TY Pop: $55, 6 HHH gue for. 
$arre], FP. Q 


th 


ef 


oo To alla BY to Square al 
on the orange... RTE Tk.) "he a 


"Bi, Thar iy f KoundVeſſe Jy haſe Di- 


rl e Circumf ia T.42;. 
nd che LS! rhe'S quar ( pe Ma k+ : 
ts For (ep db 19,,, 8s. 
236. and the in cribed Squareis 7.071, 
and the gr of fucha Circle.1s78 544. 
""Thereforcif the Diameter: of.a Circle 
be'20 Foot, :how mary, Feer: and .parrs 
the fide oþ a Square « E qual cab? * 
e fixed Thane to'$. $62 
of che Squar e equal , then; Juſt 


STI 


| againſt 


of'thie $i areeq alto ſuch 


"'Or if you' have a Square ye 
Dian r of a Round Ve 
roit; fot 8.86: the 


0) 
” 


ua 


Sauare; tq 10 the fixed Diz ja then | 
| 5 agaioft the fi rhe ſide of any 1.9% Equare . 
equali is the Diameter required ; thus. a; | 


gainlt | 


fixedfide | 


Lal 


V. SO HELI LIC. + 


"a SD —4-aitelt ent.E .o i 


— 
= 
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gainſt 17.52 , is*'20, - as before, 
The like work ſerves to find;the ,ib- 


'| fcribed Square in aCircle ; or the. Cir. 


cumfere,, ce by having the Diameter, &c. 


. "Havin the Diamtter or Circwroference 
WW; any Circle given, fo find tht Area. 


Exaiple\ at IF Foot Diamerer,whac 
is the Area? | 

Set xo the fixed Diameter to x5 the: 
given Diameter , then juſt againſt 78.54 
the fixed Area for 10 18 11.76 a fourth, 


| whichſought onthe other ſide i is 1795 the 
| Area. required: | 


Or having the Ciocnmlerence given, ſer 


the, fixed Circumference 31.42 tothe: 


given Circumferenceg7-25;{o is 78.54to 


4 xx.76 a fourth, which ſaught on the other 


fide,givgs 176 as before, 


| { Set; 2. The uſe of the other fide of the Gas- 


gers ſliding Rule. 


;.On this ſide,as before i ia the WhiresRule/ 
one ſide is adouble Line of Numbers of 
wo Radiuſfes decimally divided. -- | 

'The: other fide is a ſingle Line of one 
Radius, Juſt aslong as the other two Ra-; 
dinffcs , decimally divided alſo,on which 
Lineis placed ſeveral Gauge Points, for 
ſeveral uſes, asat.,19.15 for Wine Gal- 
lons.;.:18.95 for Ale Gallons, 107.20for: 

| C an 


034) "* 


an Ale Baryel, at 113:69 for a Beer Barrel, 

ar x.128 for Cube Inches; all theſe Points | # 
are for Round Veſſels, and the like may | © 
be for Square Veſſels , as in page 89 of | 3 
the Prattical Ganger you may ſec more at e 
largez whoſe uſe is thus : V 


I. The Diameter and Depth of any Round a 
Veſſel given, to find theC catrar, inWine | e 
Gallons. | ey | 


Set t5.15 to the depth. of any Round 
Vellel, then juſt againſt the mean Dia- 
merer founth6n the ſingle Line, on the, 
double Line js the Content required. Ex- | 
ample , Ar 40 Inches deep'or long,, and |} 
28 Inches mean Diameter :- Set 17.15to 
. 40, then juſtagainſt 28 1s 197 Gallons 
rhe Content required. 

Note, That the-moſt uſual way to find 

' + the mean Diameter: in moſt ordinary | 
. Swelling Veſſels may be thus ; add two |! 
third parts of the difterence between the 
Head and Bung Diameter , to the 
Head Diameter, or take one third part. 
of thedifference from the Bung Diame- }:” 
ter,and the Tum or remainder ſhall be the | 
Quotient Diameter of theVeſlel required. | 

E£xample', Suppoſe the Bung Diameter | 
be 3 Inches, and the Head Diameter be . 
2x inches ,4, rhe difference found by ſub-" 


oY 2. acl 


0 fas 


nNOS SEN OY ES. CS | HE” IG Hs 


_ 
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ſtraCtion is 8 Inches ,4, one third part 
of 8 Inches is 2.835, which taken from 
33-000 , remains 30.165 for a mean Di- 
amerer , or twothirds'of rhe difference , 
Vit, 5, 670 added to 24.5 the Diameter 
at Head, makes 30.x7 a mean Diameter 
as before » and the length being 42 Inch- 
ES. 

Then by the laſt Rule , ſet the Gauge 
,Point x7.15 to 42 Inches , the lepgth”on 
the double Line, then juſt againſt 30.17 
the mean Diameter counted on the ſingle 
Line, on the double Line is x30 Wine 
Gallons ». which is the mean content 
berween I34 thegreateſt as a SpherGid, 

and 132 theleaſt counted asa Conoid, 
But to find this mean Diameter more 
readily and near rhe truth, count the 
difference. of Diameter on inches ,. and 
| juſt againſt it on the Lines called Sphe- 
roid , Parabola , Cohoid , and Cone; 1s 
aNumber to add to the Head Diameter, 


to make a'mean Diameter. Example, As 


{ before , the differenceis $ inches and ; 


a. 


juſt againſt 8.5 onthe Lineof Inches , is | 


15-39 on the Line Parabole to addto 24.5 
'| the Diameter at Head, which makes - 


29.89 a mean Diameter, Then as 17.15 


10 42, ſoizzg.$9 to 128 Wine Gallong 
| the near Content of ſuch'a Cack, ' 


<36') 


wo} 7. 4 


bes you oy Pl che Coureng in Ale 
Fox uſe the Gauge Point . for All 
Gallons at 18. 95. | | 


2. To find the Linus Wanting to 1 4 ft | 
- Cask., or the | Ouartity of Liquor in a 

| "cloſe Caik, having the Bung Diameter i 
i @Þ the full MT, and the "7 or wet 
Thbgs. 


-To "Set the Bung Diameter cqunted on. 
Numbers > 19.100 on the Line of -Sep- 
ments , 'then Juſt againſcrthe dry of © 'wer 

hes counted 0 Numbers, on the Sego 
MENS 1s 2 fourrh Nyiaber which re. 
nber, 


_ 


2 SetUnites or. 199 on Numbers; to 
the! \ Whole: Content.on. the ſecond fide on 
Numbers , , then juſt againſt the fourth 
Number remembred., counted on Nam- | 
Lers', is the Gallops wanting to. fill rhe/ 
Vela or the Gallons inthe Veſſel. 
we Lak In the Veſſel laſtmencianed,;* 

Bung Diatngrer was 33 Inches,and 
yHaG Bung When. W 128Wine Giltons, 
at 9 Inches dry or 24 Inches wer.,' how 
many Gallons is wanung ? Or how many 
151n? Set 


9 


\ — 
f * fp . it © 
4 _ $45.54" 


4 


> | 


, 
o ' ith "5 FY ABEL BIS 
df þ Ke: Als iv , Ws , T4 s 
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Set $3 the Bung Diameter on Num- 
bers t0100 on Segments, then juſt againſt 
9 on Numbers , --is 20 on. Segments to 
remember for the Gallons wanting, and 


right againſt 24 the wet Inches , is 80 on 


the Segments',; to remember, © for the 
Gallons in rhe Veſſel. « ; - 


| | Then baving a pair of Compaſſes , the 
. Extent from 100 to 128 the full c@n- 


tent, ſhall reach from 20. the'Number 
remembred , to25 Gallons £, the-Gal- 
lons wanting , or from 80 the Number 


 rfemembred, for the wet Inches, to x03 
Gallons £, the Gallons 1 inthe Veſict, at 


24 Inches wet.” 
"Note, The vſing of Compaiies faves the 
8g the Sliding Rule, and you may 


| make a Table for any Veſſel at any Inches 
 orparts dry , a8 faſtas anorher can write 
jt down, | 


- To Meaſure B rewers Rognd T wins by he 
'S liding Rule. 


The contents of great Tuns, round or 
ſquare, is uſually given in Barrels Firkins 
and Gallons. Then, 

Set the page point for Ale or Beer Bar- 
relsalways to the depth of: the Fun in 


Inches,. counted on the double line of 


INUIDEF 3 then juſt againſt the: mean 
i | . Diame- 


p. 030) - 
Diameter counted on the ſingle Line of. 
Numbers, on the double Line is the con- 
tent inBarrels;and the decimal parts over 


reduced, giyes the Firkins and Gallons | 


Over. © 


' Example,Let the greater Diameter be” 
70 Inches , and the leſſer Diameter 6a; 
the ſum is 13a, the half ſum is 65 ; (to. 
which add makes 6 5 loches, 6 Tenths, 
a mean Diatneter for ſuch a Conical Veſ- 


fel. 


- - Thenſet the Gauge point 18:95,to 26 
the Tuns depth ; then juſt againit 65.6: 


1s 432 Ale Gallons the Content. 


Bur if you ſet the Gauge Point for: an 
Ale Barrel at'zx07.19 to 36:the depth,then 
right againſt 65.6 the mean Diameter, is - 
x3 Barrels and near a half or 15 Gallons : 


the'near Content required. 


Burt if you ſet 113.69 the Gauge Poiat 


for a Beer Barrel to 36 thedepth , then 


right againſt 65.6 is'Juſt 12 Barrels of 


, Beer. 

If- you have a Decimal Fra Aion over, 
ſeek it ipthe Scaleto 100; and juſt a 
- gainſt it is the Firkins and Gallons over, 
Example,” Suppoſe the Decimal FraQti- 
On over be35 , then juſt againſt 35 is x 
Firkin, 3 Gallons, and;,, the proper Fra- 

po of a Barrel required, 
3, SeR. 4 


4 vo Q <1 
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(w) 
Sect. 4 For great Square V eſſels. 


x. -For Square Veſſels,the Gauge Point 

fora Brer Barrel , isat To0,76, for an 

þ Ale Barrelat 95. Then for right Square 

' | Veſſels ; ſer the Gauge Point ,”.to the 

| depth on the double Line, then right a- 
gainſt the ſide of the Square counted, on 

the ſingle Line, is the Content in Bar- - 

| rels on the double Line, ' Example, Ar 

4 118 Inches, 3 ſquare and 3o Inches deep 

'] ſet 200,756 to 30, then juſt againſt x18.3 + 

| the ſide of the ſquare , -is 4x Beer Bar-- 

'þ rels and 25 parts (or I Firkin) the Con» - 

| rent.” 


2. Whenthe Veſſel is a long Square, as 

- | ſuppoſe 140 Inches long , and roo Inch- 

-- | Es broad , find the Square equal thus, fet 

' | xooon theſingle Numbers to 100 On the 

- | double Numbers, then juſt againſt 140 

| on thedouble Numbers, is 118.3 onthe 
| ſingle Numbers ,: the ſide of the Square 
equal: Then by the firſt you may have 
the Content. - | 


| 3: Or by the 5th Rule of the gth Se- 
| Qion of the G/afiers Rule; performed thus 
- by the otherſide of the Rule, by 'two 
ED PRs Workings. 


oY » 

: : "a 
. . ,. % CO £ 
J : , a 


| "17> 4 
Workings. Example , To find the Con2| þ 
rent of chis Veſſel in Ale Barrels without | 
the Square equal. 

Set 95 the Gauge Point/ts 100 chef [ 
breadth, then juſt agaioſt 2.40 the lengthy; 
-, 247.5 a fourth, then ſer the the Gauge; 
Point 55 £0 this fourth, then juſt again 
page is-46 Ale Barrels and 3 2 tho: s 

id Content. © \ va I 


4. Qrhaving the fide of the Square eq: Þ 
qufians the depth, work thus. 

Ser the Gauge Point.gf,t0 118.3 (the, l; 
fide of the Square equal) to to and I40g! f 
then” juſt againſt 4s thedeyth. is 37:30 Þ- 
0" fourth: Then juſt againſt - 39,30 


found on the other ſi ye is 46: B rrels\ Iy 


- Many guher ways you may: findin the 
| rallgg CORE, ire ld theſe oy ſuſhoe'3 in 1 k 


"When the Sod Tuns nia; find ( I: . 
a Meah between the. (ide of the Squz 

found atthe top and y_ by Rule a z- | [7 
of! this Seltion. 4 
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n2 I TO WT COPE 
ut '* | >. Ftv? Ns 8 | 
he'þ l f; ad the mor of. oh Ref i 
th]: ters. and Hips,: and the Angles ..._ 
F af the foot - the'top., and 'ont-. 
wF- -/ de, inſquare; level,” aud taper 
; ' Frames, al true pitth', -0r any 
| | Seater or lowerpitch, by the 
#4 39 Scales and Chords, and. by 
Þ - Protraftion” with. $ cale- and pg 
I S,4+ GC 45 | 
1- Sem ub -ebnk3- ads rug 
c —" yOr.che more wu aqderfibbs Dy : 
4 14  :che_former\-and following  Diſ-. , 
- 7 courſe-about Roofs ,. .conſider, and. 
wif you pleaſe the, four, Figures fol- 
Oh low ing -2iz., One for Square Frames , the 
Fecond: for. beyelling Frames at ane-or 
f | (oy ends. Ob 
[F: Fhe:third for taper Frames, broader 
pt one end than atrke: orher, and bevel- 
C awng art eachend alſo. , 
| © Fhefourth for Purloyas and: Raſcerin 
V ſ*berel end Frame. FORD he 


: * 

F ; FE ”_ 

\F 7 "44, * . i 5 

34 KHEET a p \ T7 TN res 32 + fr FS ."\ Ny 
g | 


bs &- 4 4.49 LF : EE þ 0 og *» 
8 at: F2 

rs if | 
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% GRIT, k by i — < TIDE.» oc py rate WT. AE _ . f- 488 - SY hg, a RS. 9, « 

A , ng Cy. 2 | F : +3 Fr fe y \ WF 79 £ # , s 


. "ti Ft ques France Figure. ts 


Let the raiſing Pied 
ofa tay re Month, AB'and C'D+16. Foq 
wg AC and BDthe length go f = 


lon 
- 4 fit and oobreuient Scale, as thi 


30 or 4oStales; draw the long: Soom 
ARG, then draw the LineEE juſt int 
Ins berween AB and C D. , chrough th 
length,” OAT a, 
 Alolay WE from AtoF. and fromB ; 
F, and fromCroF, and from Do/F 4 j 
\araw.che- Lines F-and Far eachvnl tear 
l: ting the Line FE iq the Point Go rs 
/\ x, Then drawthe four Diafonabl Lin 
"AG , BG, CG; and DG;produce a be 
ends, ifyou'pleaſe. " <2 
Then Conſider whether you inrendie 
|haye' the Roof*true Pirch'or more of pa 
- VF rtbe Pitch/, (then ſeek? for: 26:8 
the bre: thofthe Ho ey qo:8on 
and alt, aſh | is x 
foot- tho! feogth 'of (the Raſt > - 


£ x 12g lrg both R 
4 . is. Fre 
| = Ie Wk 


IH Þ C that ypumay abſorre-itfat thet 
f- the Rifrer i Is : + of the breadth ne 
dthe dichlay 18 4 
in. true Phdhide. 
| In @th 'other. Rooſb thats or: jeſs 'thar 
rue Pitch, the breadth ofthe Frame given, £# 
ind the perpendicular reſolved on z "then 
by the 30 Scale#ſquare; ' and count'-the' 
half broadth'of the Erame on- one Leg; 
tar rs aphrarns on the: other; then 
M NT thotal + ische:length of 
3 and-the kalf Diagonal Line, 
e from the :Corner to the 
inced on one 30 Scales, and 
ular on rhe- other; the = 
Veen. is the length 'of. the 
thus: by-Dooraltion. / 
&of he breatichof the Frame; 
25, found 'in this: Example \{ from 
==  andiſer one Point in A, and. 
wvl d the: midale Line FinH;: and: pc * 
w AHandBH tor 'the Rafters.arboth 
5; alſolay. the Extenr At fromE OR 
& bonke ends, "and (Gram A K and B K 
brche Hips.” 
rathel thke-EH, die perpendicular, 
| lay. it from G: ab Moc abhs «be, 
ny a: 


'T 
£ 
— 
g] 


Th ts 


bY oy * a * 4 &* 
+5 


hs $4 4). T- 
GNandD Mgr, 4 Hips (equalty the| {F 


»Then' find the exact middle. .berween|. zh 
AG;B'G, CG,: and DG, in the Points | 77) te 
* then find the Neareſt Diſtance from'.the® 
Foints Lto'A M, BM, GM, andD M,ÞF* 
| wary ir from Exto N at each corner. _ Þ 
Then Laſtly, Lines drawn from N to} 
EandE, - make the Angles E N Fthe back} © 
of the Hip Rafcer required x16 degrees, | 
- _ The Angle MAGis the Hips Angle at 
_ foort,and the Angle A M6 is'the Hips: Any 
gle at Rrhe Top or King Poſt. . ' '1 
The Angle AH E is the Angle at the} 
top of the Rafter, and HAE theFoot of | 
the Rafter , all which you may meaſure}. 
by the Chords. | "v0 
Thus take the Extent from the: the, on}: 
gular Point H (as ſuppoſe AHE, the mid-*Þ 
-. dle-Letrer. being 1 the Angular | 
Point),to the-ſfideH E, andmark the fame 1 
_ Extent'on the Line or-fide H ' RS 4 
. *: Then make theſame Extenta= in "5 | 
and 15,rigiit againſt 60 of the Chords, - | 
_ - 3: Thenthe meaſurefroms to the mark |. 
madcin the Line HA carried =ly tilLie |- 
ſtay in like parts', juſt againſt themin the þ 
Chords is the, Angle required ,: as her | 
m Fo being read as Chords. /-:; -j + , M. 
-Or. TOE te whole: clengehy of any:c me. | 
ES. ins. 6, 


v1 4 
Fo 
We - 


a 


Fe es) 2 _ Go 
*[ Line. and make ita = in 3Q,, ſetting 2 
Þ'the other 30 Scale tothe! NeareftDiRahce. © 7 
'Then the Neareſt Diſtance from the firſt 'N 
| meaſured Line to the other-in the Figure, 
Þ being carried =ly rill it ſtay-at the Neareſt 
x | oa on the 30 Scales, the fixed Por 
"ſhall ſhew 41.50, being read as*Sirſts, 
by i bf cats obut 3 30, and 180 but goi in 
| ines. 


a 


- 3 f 


: "To find theſe (aekes by the. SHE} and Lines 
| (or any ether F Ste) 6 0 the ether / ae. 


<F irſ for the Rafters at t foot and top. 


ho Take—'r2 Foot the Rafters. length", 
+ .. fram>the Jo Scales , makeita = inthe 
7 _ Sine of 90. the Atigle' AEH, laying h$ 
1 Thredco the Neareſt Diftance > noting 
the place: bt 
Then rake ont — Foot HE the per- WW 
pendicufar from the [4 ame 30 Scale, and _ 
carry it — between the 'Sines and he 
 Thred, 'till itcut the Thred at Nears Di- 
3 ſtance , and the Compaſs Point'will ſtay 
« |. at 48. ro the Angle at foot required. 
a - So alſo — 8 foot AE the half breadth of 
the. Frame, carried in like manner, will 
Bred at 4169. the > Apgle wan, 459 
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£2.94 aff Þ 


” \ j . . ( F) pt 
: % m ' 3 v, 
- 0 & Yes _ We 
and F # f Pac bs. * 4:44 
| X PR gs -— a bg "Wa; : WY 
"I Y ir d 0d LR v9 F* + p 
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bs. Ins} Rt x : ” ; yy» : y K 
' SO v : N 4 
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- SL x 2 = 4 p \ 


F. 5 | wee © For the Hip oghes: 


2 UT It 4 | 
As+— 14:43 AM. the Hips Tue tal 
the Sineof AGM 9o,fO is by foot the 


Perpendicular LH rom Med of. Mac] ED 


11.4 to the =Sine of A MH the Hips |- 
ange atthe top or Ring.Poſt required, 


"3. For the Back of he Hip, 


AS - 13, 4 the Neareſt Diſtance from. 
Ata BK, toz= Sine go B OA, ſais 
AG thehal IfDiagenal, to=vine of 5 3. 
o2, FN M balf the Aozle:onthe tag. ſo! 
7 — 9 foarE Htheperpendicular, to: the. 
= Sine of. 4224) the Fens-houn -Boards | 
| wie at F i 
: .Orfind alfthe Angle of theHips 'back |. 
a8 before in page 74 by Numbers and Ar- | 
: titicia Soenea or Fae Þ Parts 'and Na: "4 
= tural: Os | : 


Þ To Toflatri Lengthi and Angles of Rafters | 


aralle] Frames bev ling 
pk 1 nb 4s WO): 4 Me 7 16 FI 


—_—— e 


1s ABCDin the eghd Vile® repre- 
af [fear the Frame or railing Piece of a Houſe 
"| of 16 fgot broad at the Neareſt Diſtance 
: 'over , and A C 32 foot-long. ' | 
"| Draw the figure by a fitScate,as ABCD, 
| *oaLine along the whole length'.in. The 
| middle berween A andB, DE and E,and 
'n- the. middle between E "and E draw an- 
| | ocher Line perpendicular roE E as 1,r. 
Then lay the half breadth A E from 
' ABEDto Fateach corner , and draw 
FP parallcl 10 cach beycl Er.4,, cutting 
 EE1 nf... 
Then, draw the. 4 Diagonal Lines AG, 
'B 6,CG, DG + Es, at each end. 
Then the-migdle Line right. over I, I, 
6 for,” if you make the Roof true | 
[ » the Raſter will.be.12 foot , 3 quar= | 
rersof 26, andthe perpendicular 9 foor, 
| 3qurersof I2 foot the Rafter. 


"el 
bd | 1 


+ 


1 you alter 
[ | nary all Nt the relt.. 


Ws \ | 
= BR of; A 4 I BH wie 


he Perennn nl N you 


" ed y 6-4 7 ww. le." 21 
« p OF ny RY &* £ 
6 oy os G j 
” 4 % Yr 
7 - a ” 48 
TC Sh , : 
. 
0 


[end, d6&the angles bois 
. Open the 20 Scales ark 


*the= = Exient from the Neareſt 


Pt in, this: Example x6 ) to 4 the fee 4: 

, And.m ei Notre 

Ealbn and it gives 76.6 the bevel end! 0 

* Then: as — fry 6 to = Sine of 96,"ſo is) i 
QOt 10 =5ine Ck wk \ tbe 


; A 
Al 


- the FEY ABFor of Ka; =p 14 NG |* 
to 90, Makes r0o; che Anglear Athe blunt” 1 
end ; orx4 taken from 90,” remains 76} | 
the ſharp Angle acB. . 3 
(The ame is at the/other nd; he the : 
 bevelling be cqual, dr ele nor.) 2:47 
2+. Or you may find theſe Angles by tlie! }- 
30 Scales, andthe Line of Taygons wa 4k 
The Chords thus :© ' x} "1 i 
| " Make Lateral 16 tout 4 = x5;and © 
35 Tizhragaint the NN ent of 45, then. * 
— 4 fodt.che quantity of vellicg raken | 
- from The fame cale1 hat16 was /' carried | 
xarallelly., ſhall” ft at 3*foot: 9 ificties; 4 
in the'30, Scales: tht agairiſt the ' Tangent 
of 1g es the Angle ney; Ys 


LE | 
$3. of al. 


| ">: 9 Fr 
[ ;. Mio if you make Re? 16,6, a/z>in; 
t Yom 30, right over the; Chord of 18g, 
Which is rhe Sine of 90.,; them x6f0or; 
ried =;ly ,-'ſhall ſtay at;29- foot 3%, 
ight agai X92. whoſe haltis 76 3 al- 
4 | > —-{4 foot. carried likewiſe, ſhall ſtay, 
at 7 foot'z inches, right againſtche Chord: 
V "c ofas , : whoſe half is the - Sine of- b4. Fho, | 
AY Angle found as before. . 
eÞ /:4:1f the ends are not £qual,;the perpen- 
*» \Gieular tothe long middle Line;wiz.1,x,in 
£þ the middle, or the perpendicular reſolved: 
"Fon, with the half breadth in eachplace, 
*Þ and half Diagonals of the es wg will 
L give thelength of every Rafter, and Hip. 
\ Thijs .digrefſion, well. conſidered, may. 
be of more uſe; than at preſent you may 
-apprehend or conceive of ; but to pro- 
Fceed, 
I 5- The perpendicular i in this Example, 
[*E being 9 foor, ſer'the 30. Scales Square, and 
*F and take the = Extent from 8.3 half the 
' beyelend, tog the perpendicular A and 
\*Þ meaſure it from the Center , and it gives . 
Þ 4z Foot;3 Inches the length of the Raf- * 
- ters at the bevel end ,. and remember /a- 
| Rule, laid ro 8.3 and 9,” anda, beyelſer as 
in pay pare $7 and.69g , giyes. the Angles ar” - 
top; : Of, by. Protraction Z of: x,1, 
| wif-/32 Fao-laid from A aodB, LE: 


L 7 > 
N "3a 4 'LF 
s " 
; ; "I 


RET (ww) 1 
.oh& another, givesthe Point], AI and J 
34 zopreſent the pair of Rafters for the. || 
_ BeveFendABitz foot Inches long,  ©Þ, 
J "6: Then for the Hips [length by pro-J x 
18 tration, rake the Extent El the perpen« 
 deular 9 foot » - .and lay it on the Diago<J 
nal Lines extended from G to L at each. p 
end, and draw the Lines AL, BL, cL| 
and D L for the 4 Hip Rafters, | 
"And hy them alſo inward or ourward | 
from AB CDtoK, anddraw thoſe Lines, 
forrhe 4 | proper Hips. | 
Alſo you ' may find the Hips length: 
by” the 30'Scakes, Ser the 3o Scales. 
Square , "ol count the. perpendicular, | 
5'on one Leg, -and'the Diagonal AGF 
.o:2\6n the other, a and the = Extent be-' i. 
tween , meaſured from the: Conter gives: 
r3.7 for the ſhorter Hip AK. | 
Atfo take the — Extent from 9 Foot: 7 
_ to 13 Foot the longer Diagonal, 
| meaſure ir from the Center, ad: ie. 
'. gives x5 Foot1o Inches the longer Hip" | 


| BK. 
The Diagonal Lines are found by. 1 
| the Rulethus : 2 | 
"Take 104, the Angle at A | from the. 
Chords 4 make -it-= in iF,..4 id; | 
' 35 the Chord of 60 z then the== Exte : h 
ow 8.3. the half REED] , gires| 3 
* "34 


«4 


.d "a 'N 
X 
Aye &'Þ 


em ). 
* whe torgeſt Dizgonal* Lige 
| [5,n rake the Kg W | | 
9 ic a =in x5 and T5", "then take =Y.3, 2 
Pand jc being meaſured from the Center, - --*" 
"I gives x02 'the ſhorter, Diagonir Line ol 
JAG. 
"1 8. Thento find the monld 'or back of 
H whe Hip Raftevs by Protrattion, - 
4 Findthemiddleberween AG BG, CG, 
and DGon the 4 DiagonalLines, as the "2 
"i how. Points' M 'in the ſecond Figure | do 4:5, i 
£5} + Then From the 4 Pbints M take me. 2 
V Neareſt Diſtance tothe Hips AL,'BL 2 
LCL, DL,:and lay ir feverally from M 4 
| to:N onevery Diagonal Line roward the I 
x | Cogners: A, B, Cl , then Lines drawn E; 
Fo gives the+-back or {riguld'; or our fide 2 
| Angle, of overy Hi pirequiired. 7 
4:9: To do the like by the Rule or 30 - 
1 Scales, — 
| - Firſt) you muſt find the Neareſt 'Di- 
4 Bance from- A to the Hip.. BK, and from 
'] Bicorke lip AK thus. © 4 
| - Nore; The longeft Hip and beyel ry = 
| taking leſs chan* the feet* und part be- 
I paws, - » Lives - the teaft Neareſt Di- 


$ 
$ by - p 
4 : 6 
y \* 4 +; 
 "þ 5M 4 > 
38 \'# 4 
* % _ =- - 


FE | Fg 
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4 ” , FT 4 4 
ts. 2 LDEREP = 
© © IP rs hoes 4 
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wy 
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= 2 Fake BRiche -loogeſt , Hip berwen 


2ur Compaſſes. » ix. 2F+x0 »: ſet 'or 


b Q Þ T in. 16,6 ; the; bevel end AB, in i 


- the-'other: $9. Scale ell the oth mE 


| Foinrfalh ona 5.39 in theather 30 Scal 5 tk 


$64 the Lines ſo ſet, the Neareſt b. 
-2Kance from 14:6 two foot leſs:than 16 
_ the bevelend,,.by half of Az, 4 

berelling [to the.,common; or. innermol 


= Hi on. the; other 30. Scales, meaſured 
rom. 


the Center ,. Gives 12:4 the Neah | 

eſt Diftance from-Ato.Z x. : Þ: 
Alſo. take: A;K: the other Hip 13.94 
make It a ="in- 16.6 and: x3:7.,"- then fe 
hw. neareſt. Diſtance- from;$8.6, 2 Fook b- 
.rhan- 16:6 ; gives 14.8. the;Neareſh -S 
iftance from. Bio 4K. - Fe 


..-o.-Laftly ,. for the. back of - the. my % 
1 K make the Diagonal x3. BG-or ER® | 
a=in 7.4the balf. of 14-8.the Near A 
ce from. B to AK, and the.za 

Scales are ſesto theAngle ; ; then — 30 and 
. I, meaſured i in; the Chords, gives. I25! |. q 


"Alſo, for theback of the Hip B X als 
the Dia onal I9. 2 AG orkFam=inGag 
2 half of x24, the Nearcſt-Piſtance 
-froz SE, BKgn drhe: 30 Scales are ſetto; ; + 
git h N F the back: then = 30andÞ 


_ nes | ; | a S- 
Wy EIT 5 
. S6-me: ſured onthe "Ron gives I1o.; oY 

va 3 
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| we) 3 gf 
xx, Here Note, you uſe the croſs Di-_ 
onal under the Hip, and the * s Nani: | 
diſtance, from.the oppoſite corner No 


he Hip fer up, to "ſer the 30 Scales to_ 
! A of the Mouid; or back of the” by 


p F 'N ore, Tharall theſe Angles are repre- 
Zfented 1 in the Figure. ; 
= L3 Gand ALG the Hips Angle at the 
*$to0p or'King Poſt, LEG and LAG'the 
+ rips Angle ar foot orraiſing;*F N'\G half -- 
Angle of the: Hips back ' or - mould, 
PZ&NE: the whole Angle at edch Hip dif. 
il 5 fering. . e > 
3. -- And they thay-be found byNumbers: and 
I; ines artificial,or by theLines and Sines na— 
| peoral, on the other ſide,as thus, F N, or EN 
raken from any Scale to FMNor EAN; 
made a =Sine of go, fois — F Mor EN 
A trom:the ime Scale,to the=Sine of 
J FN I che backof the Hip, che Angle : 


'1 poet on tgiey comeby the Meaſures of EF N- 
"+ and NAM bythe Scale and Compaſſes: 10 
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